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(57)Abstract: 

PROBLEM TO BE SOLVED: To prolong the service life of a head driving system and 
to reduce the generation of frame omission by providing a storage part for data while 
having a write pointer and a read pointer. 

SOLUTION: A ring buffer 3 has a recording medium 30, write pointer 31, read pointer 
32 and final position pointer 33. While receiving the restarting instruction input of a 
user, a control circuit 6 continues the write of the write pointer 31 performed after 
that input, controls the read pointer 32 and performs reading while successively 
advancing the address from an address, which is applied from the read pointer 32 
when that input is inputted, at the starting of write and advancing the reading speed of 
the read pointer 32 higher than the write speed of the write pointer 31. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The tuner which receives a television video signal, and the data 
accumulation section which accumulates the video signal received with the 
above-mentioned tuner by the memory capacity. The write-in pointer which writes 
the above-mentioned video signal in this data accumulation section serially, The data 
storage means containing the read-out pointer which reads the video signal by which 
are recording was carried out [ above-mentioned ], A selection means to have 
switched the playback video signal which is an output from the above-mentioned data 
storage means, and the video-signal output received with the above-mentioned tuner, 
and to output a gap or one side, The television set characterized by having the 
above-mentioned data storage means and the control means which controls actuation 
of a selection means according to an external input. 

[Claim 2] When it writes in as the above-mentioned external input signal and an 
indication signal is inputted in a television set according to claim 1, the write-in 
pointer of the above-mentioned data storage means When the writing is started and a 
playback indication signal is inputted as the above-mentioned external input signal, 
the read-out pointer of the above-mentioned data storage means It is the television 
set characterized by the above-mentioned selection means choosing and outputting 
the playback video signal from the above-mentioned data storage means while 
starting read-out. 

[Claim 3] The read-out pointer of during the time of the above-mentioned playback 
indication signal being inputted from the time of the above-mentioned write-in 
indication signal being inputted in a television set according to claim 2 and the 
above-mentioned data storage means is a television set characterized by carrying out 
the playback output of the video signal currently outputted from the above-mentioned 
tuner when the above-mentioned write-in indication signal was inputted as a static 
image. 

[Claim 4] When it has the two or more above-mentioned tuners, it writes in as the 
above-mentioned external input signal in a television set according to claim 1 and an 
indication signal is inputted, the above-mentioned selection means While choosing and 
outputting the video signal received with one certain tuner, the write-in pointer of the 
above-mentioned data storage means When the writing of a video signal which 
received with other one tuner is started and a playback indication signal is inputted as 
the above-mentioned external input signal, the read-out pointer of the 
above-mentioned data storage means Read-out is started and it is the television set 
characterized by the above-mentioned selection means choosing and outputting the 
playback video signal from the above-mentioned data storage means while 
reproducing the video signal received with one existing tuner the account of a top. 



[Claim 5] When [ which it has two or more tuners, and was inputted as the 
above-mentioned external input signal in the television set according to claim 1 ] it 
writes in and an indication signal is inputted, the above-mentioned selection means 
While choosing and outputting the video signal received with one tuner in [ of 
plurality ] the above, the write-in pointer of the above-mentioned data storage means 
When the writing of a video signal which received with other tuners in the above of 
plurality is started and a channel change indication signal is inputted as the 
above-mentioned external input signal, The video signal received with other tuners of 
the above-mentioned plurality recorded by the time the read-out pointer of the 
above-mentioned data storage means started read-out and this channel change 
signal was inputted It is the television set which is reproduced at a high speed rather 
than the drawing speed of the above-mentioned write-in pointer, and is characterized 
by the above-mentioned selection means choosing and outputting the playback video 
signal from the above-mentioned data storage means. 

[Claim 6] In a television set according to claim 1, it has two or more tuners. The 
above-mentioned data storage means When the video signal received with two or 
more tuners specified by the external input signal of two or more above-mentioned 
tuners is recorded on coincidence and a playback indication signal is inputted as an 
external input signal. While the above-mentioned data storage means reads to 
coincidence two or more video signals recorded on the above-mentioned data-logging 
means, the above-mentioned selection means When two or more video signals read to 
this coincidence are chosen and outputted and a channel decision indication signal is 
inputted as an external input signal, the above-mentioned selection means The 
television set characterized by choosing and outputting from from only the playback 
video signal received and recorded among two or more above-mentioned playback 
video signals with the tuner specified by the above-mentioned channel decision signal. 
[Claim 7] In a television set according to claim 1. it has two or more tuners. The 
above-mentioned data storage means When the video signal received with two or 
more tuners specified by the external input signal of two or more above-mentioned 
tuners is recorded on coincidence and a playback indication signal is inputted as an 
external input signal, It is the television set characterized by for the above-mentioned 
selection means choosing two or more video signals read to this coincidence while the 
above-mentioned data storage means reads to coincidence two or more video signals 
recorded on the above-mentioned data-logging means, and outputting. 
[Claim 8] When the above-mentioned playback indication signal is inputted into either 
of claims 2. 4. 6, and 7, in the television set of a publication the above-mentioned 
read-out pointer Until the address of this read-out pointer is in agreement with the 
address of the above-mentioned write-in pointer It is the television set characterized 
by for the above-mentioned selection means choosing the output of the 
above-mentioned tuner when it reads at high speed, high-speed playback of the video 



signal is carried out and both the above-mentioned addresses are in agreement from 
the drawing speed of the above-mentioned write-in pointer, and outputting. 
[Claim 9] It is the television set characterized by the degree of the top address 
consisting of a ring buffer with which the data accumulation section of the 
above-mentioned data storage means follows the lowest address in a television set 
according to claim 1 to 8. 

[Claim 10] The record regenerative apparatus with a playback function characterized 
by having a drive control means for making the recording head which records data on 
the recording surface of 1 of the disk for record, the reproducing head which 
reproduces the record data recorded on said recording surface, said recording head, 
and said reproducing head drive individually. 

[Claim 11] The data-logging approach characterized by making data record to the 
remaining trucks which were made to move a recording head toward inner 
circumference or the direction of a periphery from the predetermined truck of the disk 
for record which makes one side a recording surface, recorded data to the 
discontinuous truck, were made to move a recording head toward an opposite 
direction after that with said migration direction, and did not perform said record. 
[Claim 12] From the predetermined truck on the 1st [ of the disk for record which 
makes both sides a recording surface ] recording surface, toward inner circumference 
or the direction of a periphery, move the 1st and 2nd recording heads, and each truck 
on one [ said ] recording surface is received. Record data using said 1st recording 
head, and after that, move said 1st and 2nd recording heads toward said migration 
direction and opposite direction, and each truck on the 2nd [ of said disk for record ] 
recording surface is received. The data-logging approach characterized by making 
data record using said 2nd recording head. 

[Claim 13] In the approach of reproducing the data recorded by the data-logging 
approach according to claim 11 The reproducing head is moved toward inner 
circumference or the direction of a periphery from the predetermined truck of the disk 
for record which makes one side a recording surface. The data playback approach 
characterized by reproducing data to the remaining trucks which reproduced data to 
the discontinuous truck, were made to move the reproducing head toward an opposite 
direction after that with said migration direction, and did not perform said playback. 
[Claim 14] In the approach of reproducing the data recorded by the data-logging 
approach according to claim 11 Move the reproducing head toward inner 
circumference or the direction of a periphery from the predetermined truck of the disk 
for record which makes one side a recording surface, and data are reproduced at 
bigger spacing than spacing at the time of record to a discontinuous truck. Then, the 
data playback approach characterized by reproducing data at bigger spacing than 
spacing at the time of record to the discontinuous remaining trucks which were made 
to move the reproducing head toward an opposite direction with said migration 



direction, and were not reproduced in said migration direction. 

[Claim 15] The data playback approach characterized by performing said playback at a 
high speed from record in the data playback approach according to claim 13. 
[Claim 16] In the approach of reproducing the data recorded by the data-logging 
approach according to claim 12 From the predetermined truck on the 1st [ of the disk 
for record which makes both sides a recording surface ] recording surface, toward 
inner circumference or the direction of a periphery, move the 1st and 2nd reproducing 
heads, and each truck on one [ said ] recording surface is received. Reproduce data 
using said 1st reproducing head, and after that, move said 1st and 2nd reproducing 
heads toward said migration direction and opposite direction, and each truck on the 
2nd [ of said disk for record ] recording surface is received. The data-logging 
approach characterized by reproducing data using said 2nd reproducing head. 
[Claim 17] In the approach of reproducing the data recorded by the data-logging 
approach according to claim 12 From the predetermined truck on the 1st [ of the disk 
for record which makes both sides a recording surface ] recording surface, toward 
inner circumference or the direction of a periphery, move the 1 st and 2nd reproducing 
heads, and the discontinuous truck on one [ said ] recording surface is received. 
Reproduce data using said 1st reproducing head, and after that, move said 1st and 2nd 
reproducing heads toward said migration direction and opposite direction, and the 
discontinuous truck on the 2nd [ of said disk for record ] recording surface is received. 
The data-logging approach characterized by reproducing data using said 2nd 
reproducing head. 

[Claim 1 8] The data playback approach characterized by performing said playback at a 
high speed from record in the data playback approach according to claim 16. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the thing aiming at amelioration of the 
television set which carries a mass RAM means and enabled it to realize various image 
transcription/playbacks of a playback function etc. especially, the record regenerative 
apparatus built in this kind of television set as a mass RAM means, the data-logging 
approach, and the data playback approach about a television set, a record 
regenerative apparatus, the data-logging approach, and the data playback approach. 
[0002] 

[Description of the Prior Art] When an image memory is carried in a television set and 
the user is viewing and listening to a television broadcasting signal on real time, the 



model which carried the so-called playback function in which the broadcast signal of 
the past which went back fixed time from this time is reproducible at any time is in the 
latest television set by recording a part of program under broadcast as an animation, 
and reproducing this by a viewers directions input. 

[0003] In commercials, a quiz show, a cooking program, etc., when the thing a viewer 
wants to make a note of can be recorded immediately and the activity of broadcast 
information is aimed at, it is very effective what carried such a function. Furthermore, 
in other television sets, the thing incorporating various functions, such as what carried 
the function which indicates two or more programs by division on a screen at 
coincidence, is seen. 

[0004] Since it is necessary to use the random access (RAM) means in which mass 
record is possible as a record medium of the record regenerative apparatus carried in 
such a television set with a playback function, in what used the usual semiconductor 
memory, a bit unit price is high and cost costs dearly. For this reason, it is possible to 
use the hard disk drive equipment it can be considered as a RAM means that is that 
kind. However, as for usual, i.e., the hard disk drive equipment for data processors, 
what is equipped only with one head (record and the reproducing head are called 
hereafter) of record and playback combination to one recording surface is common. 
[0005] In the record regenerative apparatus with a playback function realized using 
such usual hard disk drive equipment, since record and the reproducing head of hard 
disk drive equipment should just only record a broadcast signal when viewing and 
listening to a program on real time without a users using a playback function, the 
usual record actuation will be performed. If this usual record actuation is hard disk 
drive equipment of one side record for example, it is actuation of recording a signal on 
a truck one by one, moving record and the reproducing head toward the inner 
circumference section from the periphery section of that hard disk. 
[0006] On the other hand, when a user uses a playback function for the midst which is 
viewing and listening to a program on real time, record and the reproducing head 
repeat by turns the actuation which records a broadcast signal, and the playback 
actuation for a playback a short period. 

[0007] Thus, the conventional record regenerative apparatus has realized the 
playback function by repeating record actuation and playback actuation by turns using 
one record and the reproducing head. 
[0008] 

[Problem(s) to be Solved by the Invention] However, if this is constituted from a 
record regenerative apparatus for performing special playback of a playback function 
etc. using the above usual hard disk drive equipments, in order to repeat record 
actuation and playback actuation by turns using one record / playback combination 
head, it was easy to generate the noise and had the technical problem said as the life 
of a head drive system becomes short by frequent repeat actuation. 

i 



[0009] Moreover, in such actuation of only record of the conventional record 
regenerative apparatus with a playback function, data were usually recorded on the 
truck which adjoins each other toward the inner circumference section from the truck 
of the outermost periphery in order. Therefore, when record was completed to the 
truck of the most-inner-circumference section, the head needed the actuation 
-referred to as jumping over many trucks and once returning to the truck location of 
the outermost periphery, in order to perform the following record, for this reason, the 
phenomenon said that the coma omission of the data which should be recorded in 
case one record / playback combination head performs repeat actuation of record 
and playback arises not only occurs, but Since the coma generated between the 
migration was not able to be recorded if the migration length of a head becomes large 
when a head moves to the truck of the outermost periphery from the truck of the 
most-inner-circumference section, it also had the problem that coma omission 
increased further. 

[0010] Furthermore, record actuation of the conventional head carried out sequential 
record to the truck, while moving toward the direction of the inner circumference 
section from the periphery section as mentioned above. For this reason, in order to 
once return to the truck of the outermost periphery and to perform record actuation 
again from there if record is completed to the truck of the most-inner-circumference 
section next, the problem said that a useless motion arises was in the head. 
[001 1] While this invention has little generating of the noise compared with the former 
and the life of a head drive system can do it for a long time in consideration of such a 
technical problem of conventional equipment compared with the former, generating of 
coma omission aims at offering few record regenerative apparatus with a special 
regenerative function. 

[0012] Moreover, this invention aims at offering the data-logging playback approach 
which can make a motion of a recording head much more efficient compared with the 
former in consideration of such a technical problem of the conventional record 
regenerative apparatus. 

[0013] Moreover, since the broadcast signal of the past which went back fixed time 
from this time was reproducible with the configuration of the television set which 
carried the conventional playback function as mentioned above, use of a playback of a 
user will be limited only to a short time, an unit time, and a single channel, and the 
actually available range was narrow. Moreover, when, reproducing the image which 
recorded a part of program for example, while reproducing the recorded image by the 
full screen display, the problem of it becoming impossible to watch the program 
currently broadcast during this playback had arisen. 

[0014] For example, sports program A is extended, and when there is a program B to 
watch by other channels from the termination schedule time of day of this sports 
program A, first of all, it is thought that what is necessary is just to record the 



program B of other channels as a hidden number group. However, after finishing 
seeing the above-mentioned sports program A in this case, when you watch the 
program of other channels, after finishing seeing the above-mentioned sports program 
A and watching this program B from the time amount in the middle of the program B of 
other channels, it will be said that the part from the start of this program B is 
-improved. 

[0015] Especially this will look at beginning, after it looks at an end, when Program B is 
a program of a drama, and since it becomes less interesting, it is not desirable as 
playback of image software. Therefore, although a part for the broadcast extension 
after the termination schedule time of day of sports program A which was being seen 
previously is recorded and seeing this later is also considered when such, it may be 
said too that a continuation of this sports program A that was being seen till then is 
worrisome in this case. Therefore, with the configuration of the conventional 
television set. when sports program A is extended and there is a program B to watch 
to other channels as mentioned above, what is seen through one of programs must be 
given up. 

[0016] This invention aims at offering the television set which can let it pass and can 
watch the program A with the extension, and the program B currently broadcast by 
other channels after the convention broadcasting hours of the program in time 
amount as planned [ expected ], without both going out. also when it is made in view of 
this situation and there is extension of broadcast of the program of a certain channel. 
[0017] Moreover, this invention aims at offering the television set which can be let 
pass and watched, without going out from the beginning to the last, even if it 
interrupts viewing and listening of a program which wants to see one channel. 
Moreover, this invention aims at offering the television set which can let it pass and 
can watch the program which wants to see the plurality of two or more channels, 
without both going out in time amount as planned [ expected ] from the beginning to 
the last. 
[0018] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, 
invention concerning claim 1 The tuner which receives a television video signal in a 
television set. The data accumulation section which accumulates the video signal 
received with this tuner by fixed time amount. The write-in pointer which writes the 
above-mentioned video signal in this data accumulation section serially. The data 
storage means containing the read-out pointer which reads serially the video signal by 
which are recording was carried out [ above-mentioned ], It has a selection means to 
have switched the playback video signal which is an output from this data storage 
means, and the video-signal output received with the above-mentioned tuner, and to 
output a gap or one side, and the control means which controls actuation of the 
above-mentioned data storage means and a selection means according to an external 



input 

[0019] Moreover, invention concerning claim 2 is set to a television set according to 
claim 1. When it writes in as the above-mentioned external input signal and an 
indication signal is inputted, the write-in pointer of the above-mentioned data storage 
means While starting read-out, the above-mentioned selection means chooses the 
playback video signal from the above-mentioned data storage means, and it is made 
for the read-out pointer of the above-mentioned data storage means to output it. 
when writing is started and a playback indication signal is inputted as the 
above-mentioned external input signal. 

[0020] Moreover, the read-out pointer of the above-mentioned data storage means is 
made to carry out the playback output of the video signal currently outputted from 
the above-mentioned tuner when the above-mentioned write-in indication signal was 
inputted as a static image during the time of the above-mentioned playback indication 
signal being inputted from the time of the above-mentioned write-in indication signal 
being inputted in a television set according to claim 2, as for invention concerning 
claim 3. 

[0021] Moreover, invention concerning claim 4 is set to a television set according to 
claim 1. When it has two or more tuners, it writes in as the above-mentioned external 
input signal and an indication signal is inputted, the above-mentioned selection means 
While choosing and outputting the video signal received with one certain tuner, the 
write-in pointer of the above-mentioned data storage means When the writing of a 
video signal which received with other one tuner is started and a playback indication 
signal is inputted as the above-mentioned external input signal, the read-out pointer 
of the above-mentioned data storage means While reproducing the video signal 
received with one tuner which starts read-out and exists the account of a top, it is 
made for the above-mentioned selection means to choose and output the playback 
video signal from the above-mentioned data storage means. 

[0022] Moreover, invention concerning claim 5 is set to a television set according to 
claim 1. When [ which it has two or more tuners, and was inputted as the 
above-mentioned external input signal ] it writes in and an indication signal is inputted, 
the above-mentioned selection means While choosing and outputting the video signal 
received with one tuner in [ of plurality ] the above, the write-in pointer of the 
above-mentioned data storage means When the writing of a video signal which 
received with other tuners in the above of plurality is started and a channel change 
indication signal is inputted as the above-mentioned external input signal. The video 
signal received with other tuners of the above-mentioned plurality recorded by the 
time the read-out pointer of the above-mentioned data storage means started 
read-out and this channel change signal was inputted It reproduces at a high speed 
rather than the drawing speed of the above-mentioned write-in pointer, and is made 
for the above-mentioned selection means to choose and output the playback video 



signal from the above-mentioned data storage means. 

[0023] Invention concerning claim 6 has two or more tuners in a television set 
according to claim 1. Moreover, the above-mentioned data storage means When the 
video signal received with two or more tuners specified by the external input signal of 
two or more above-mentioned tuners is recorded on coincidence and a playback 
indication signal is inputted as an external input signal, While the above-mentioned 
data storage means reads to coincidence two or more video signals recorded on the 
above-mentioned data-logging means, the above-mentioned selection means When 
two or more video signals read to this coincidence are chosen and outputted and a 
channel decision indication signal is inputted as an external input signal, the 
above-mentioned selection means It is made to choose and output from from only the 
playback video signal received and recorded among two or more above-mentioned 
playback video signals with the tuner specified by the above-mentioned channel 
decision signal. 

[0024] Invention concerning claim 7 has two or more tuners in a television set 
according to claim 1. Moreover, the above-mentioned data storage means When the 
video signal received with two or more tuners specified by the external input signal of 
two or more above-mentioned tuners is recorded on coincidence and a playback 
indication signal is inputted as an external input signal, While the above-mentioned 
data storage means reads to coincidence two or more video signals recorded on the 
above-mentioned data-logging means, the above-mentioned selection means 
chooses two or more video signals read to this coincidence, and it is made to output 
them. 

[0025] When the above-mentioned playback indication signal is inputted into either of 
claims 2. 4. 6, and 7, in the television set of a publication, invention concerning claim 8 
moreover, the above-mentioned read-out pointer Until the address of this read-out 
pointer is in agreement with the address of the above-mentioned write-in pointer 
When it reads at high speed, high-speed playback of the video signal is carried out and 
both the above-mentioned addresses are in agreement from the drawing speed of the 
above-mentioned write-in pointer, the above-mentioned selection means chooses 
the output of the above-mentioned tuner, and it is made to output this. 
[0026] Moreover, in invention concerning claim 9. in a television set according to claim 
1 to 8, the data accumulation section of the above-mentioned data storage means 
shall consist of a ring buffer with which the degree of the top address follows the 
lowest address. 

[0027] Moreover, invention concerning claim 10 is equipped with the drive control 
means for making the recording head which records data on the recording surface of 1 
of the disk for record, the reproducing head which reproduces the record data 
recorded on said recording surface, said recording head, and said reproducing head 
drive individually in a record regenerative apparatus. 



[0028] Moreover, invention concerning claim 1 1 moves a recording head toward inner 
circumference or the direction of a periphery from the predetermined truck of the disk 
for record which makes one side a recording surface, records data to a discontinuous 
truck, and moves a recording head toward an opposite direction after that with said 
migration direction, and it is made make data record in the data-logging approach to 
the remaining trucks which" did not perform said record. 

[0029] moreover, in the data-logging approach, invention concerning claim 12 from the 
predetermined truck on the 1st [ of the disk for record which makes both sides a 
recording surface ] recording surface Toward inner circumference or the direction of 
a periphery, move the 1st and 2nd recording heads, and each truck on one [ said ] 
recording surface is received. Record data using said 1st recording head, and after 
that, move said 1st and 2nd recording heads toward said migration direction and 
opposite direction, and each truck on the 2nd [ of said disk for record ] recording 
surface is received. It is made to make data record using said 2nd recording head. 
[0030] Moreover, invention concerning claim 13 is set to the approach of reproducing 
the data recorded by the data-logging approach according to claim 11. The 
reproducing head is moved toward inner circumference or the direction of a periphery 
from the predetermined truck of the disk for record which makes one side a recording 
surface. Data are reproduced to a discontinuous truck, and after that, the reproducing 
head is moved toward an opposite direction and it is made to reproduce data with said 
migration direction to the remaining trucks which did not perform said playback. 
[0031] Moreover, invention concerning claim 14 is set to the approach of reproducing 
the data recorded by the data-logging approach according to claim 11. Move the 
reproducing head toward inner circumference or the direction of a periphery from the 
predetermined truck of the disk for record which makes one side a recording surface, 
and data are reproduced at bigger spacing than spacing at the time of record to a 
discontinuous truck. Then, the reproducing head is moved toward an opposite 
direction and it is made to reproduce data at bigger spacing than spacing at the time 
of record with said migration direction to the discontinuous remaining trucks which 
were not reproduced in said migration direction. 

[0032] Moreover, invention concerning claim 15 is made to perform said playback at a 
high speed from record in the data playback approach according to claim 13. 
[0033] Moreover, invention concerning claim 16 is set to the approach of reproducing 
the data recorded by the data-logging approach according to claim 12. From the 
predetermined truck on the 1st [ of the disk for record which makes both sides a 
recording surface ] recording surface, toward inner circumference or the direction of a 
periphery, move the 1st and 2nd reproducing heads, and each truck on one [ said ] 
recording surface is received. Reproduce data using said 1st reproducing head, and 
after that, move said 1st and 2nd reproducing heads toward said migration direction 
and opposite direction, and each truck on the 2nd [ of said disk for record ] recording 



surface is received. Data are reproduced using said 2nd reproducing head. 
[0034] Moreover, invention concerning claim 17 is set to the approach of reproducing 
the data recorded by the data-logging approach according to claim 12. From the 
predetermined truck on the 1st [ of the disk for record which makes both sides a 
recording surface ] recording surface, toward inner circumference or the direction of a 
periphery, move the 1st and 2nd reproducing heads, and the discontinuous truck on 
one [ said ] recording surface is received. Reproduce data using said 1 st reproducing 
head, and after that, move said 1st and 2nd reproducing heads toward said migration 
direction and opposite direction, and the discontinuous truck on the 2nd [ of said disk 
for record ] recording surface is received. Data are reproduced using said 2nd 
reproducing head. 

[0035] Moreover, invention concerning claim 18 is made to perform said playback at a 
high speed from record in the data playback approach according to claim 1 6. 
[0036] 

[Embodiment of the Invention] 

The gestalt of operation of this invention is explained using a drawing below gestalt 1. 
of operation. Drawing 1 is the block diagram showing the main configurations of the 
video-signal record regenerative apparatus of the television set in the gestalt 1 of 
operation of this invention, and can perform various image transcription/playbacks of 
a playback function etc. The tuner with which 1 becomes a source of a signal in 
drawing 1 , the information-compression circuit which compresses the video signal 
with which 2 is outputted from a tuner 1, 3 is a ring buffer which records the video 
signal after the compression outputted from the information-compression circuit 2. It 
has the configuration by which input data will be overwritten on old data if the writing 
of input data is performed and this address takes 1 round, the address being advanced 
every [ 1 ] for every write-in actuation of input data. By this The data of the past for 
time amount according to the storage capacity can be stored now from current time. 
The ring-like storage with which 30 constitutes the ring buffer 3, the write-in pointer 
with which 31 shows the address written in now to the ring-like storage 30, The 
read-out pointer in which the address which has read 32 from the ring-like storage 30 
now is shown, The last location pointer with which 33 shows the last address of the 
already written-in effective data to the ring-like storage 30, The information 
expanding circuit which elongates the compressed video signal with which 4 was read 
from the ring buffer 3, and the video signal with which 5 is outputted from a tuner 1, 
The selector which chooses and outputs either of the video signals outputted from 
the information expanding circuit 4, the CRT display which projects the video signal 
with which 10 is outputted from a selector 5, and 6 are the above-mentioned ring 
buffer 3 and a control circuit which controls actuation of a selector 5 based on a user 
input. 

[0037] Hereafter, the example of a mode of operation realized by the configuration of 



the television set by the gestalt 1 of this operation is explained. 
[0038] After the mode-of-operation 1 . mode of operation 1 should call it so-called 
interruption television" and interrupts viewing and listening of a television program 
temporarily, it can also see the part interrupted at the time of the resumption of 
viewing and listening, and enables it to catch up with broadcast actual in desired time 
-amount moreover 

[0039] In addition, in the following explanation, the information-compression circuit 2 
and the information expanding circuit 4 are not used if needed with the size of the 
amount of data and an archive medium, and relation with a data transfer rate, and 
since they are not the explanation overlay important point of the gestalt 1 of this 
operation of operation, they omit explanation about detailed actuation of these parts. 
[0040] In drawing 1 the above-mentioned ring buffer 3 Hard disk drive equipment 
Memory the RAN possibility of and comparatively mass realizes. (HDD is called 
hereafter) etc. — While the annular, i.e., the top address, next address has the 
ring-like record medium 30 to which the address was assigned in the shape of a ring 
so that it may return to the lowest address, the address the write-in pointer (WP) in 
which the location which is writing in the current data on this ring-like record medium 
30 is shown — 31 — current — data — reading — **** — a location — being shown 

— read-out — a pointer — (— RP — ) — 32 — read-out — a pointer — 32 — from 

— having seen — a ring — ** — a record medium — 30 — a top — an effective data 
last a location — being shown — last — a location — a pointer — ( — LP — ) — 

33 — having — a thing — it is . 

[0041] The last location which this last location pointer 33 shows It is the location 
which started writing to the ring-like record medium 30 with the write-in pointer 31 in 
fact. When record by the write-in pointer 31 to the ring-like record-medium 30 top 
does not fulfill a part of this record medium 30 gone around The location which the 
last location pointer 33 of the side in which the read-out pointer 32 is not located 
shows, The part of the ring-like record medium 30 between the locations which the 
above-mentioned write-in pointer 31 shows An invalid-data field, It writes in with the 
location of the last location pointer 33 of the side in which this and the opposite side 
32, i.e., a read-out pointer, are located, and the part of the ring-like record medium 30 
between pointer 31 locations serves as an effective-data field. 

[0042] Next, it is drawing 2 (a) about actuation of the mode of operation 1 by the 
gestalt 1 of this operation, i.e., the so-called interruption television. It uses and 
explains. 

[0043] Drawing 2 (a) It sets, and in Moni, RP shows ON of the read-out pointer RP 1 
(32), and the condition of OFF, and, as for WP, a and b show [ the condition of a 
television image ] the class of directions of a user input for ON of the write-in pointer 
WP 1 (31), and the condition of OFF. 

[0044] Moreover, t1, and t2 tm are set to this time of day t1, and t2, tm. It is 



what shows the data written in the ring buffer 3. tn (t1), tn+1 (t3), .... tm-1 (tm-2). and 

tm (tm) show time of day tn, tn+1 the data read from the ring buffer 3 in tm, and the 

inside of a parenthesis shows the time of day when the read data was written in the 
ring buffer 3. 

[0045] In addition, this read-out may realize high-speed playback quicker than uniform 
velocity by reading each coma over the same time amount as the write-in time 
amount of one coma every other more than coma, flying a coma and reading suitably, 
the coma written in as mentioned above. For example, what is necessary is just to 
carry out like t1 (t1). t2 (t2). t3 (t3), t5 (t4), t6 (t5). t7 (t6), t9 (t7), t10 (t8), and t1 1 (t9), 
when realizing 1.33 times as many high-speed playback as this. Moreover, it writes in 
one coma at a time, and may be made to read the written-in coma at a rate quicker 
than the writing of one coma, for example, the read-out data in read-out by 2X 
become tn (t1), tn+0.5 (t2) tm (tm-1), and tm+0.5(tm). 

[0046] And while the viewer is viewing and listening to television broadcasting to usual, 
the selector 5 is carrying out the selection output of the video signal outputted from a 
tuner 1, and an image usually projects on CRT display 10. And as the viewer is 
watching the program, when it must separate from a television set temporarily 
because of cooking etc.. a viewer inputs the interruption directions input a of an 
interruption television function into a control circuit 6 as a user input. Then, the 
control circuit 6 of drawing 1 receives this user input a, and directs a recording start 
to the ring buffer 3. 

[0047] That is, a control circuit 6 controls the write-in pointer 31, and it records the 
video signal from a tuner 1 by which the information compression was carried out in 
the information-compression circuit 2, advancing every one write-in address of the on 
the ring-like record medium 30 through this write-in pointer 31. And a control circuit 6 
reads the image information written in first as a still picture to the read-out pointer 32 
by giving the address at the time of write-in initiation as that read-out address at this 
time. On the other hand, like the input of the interruption directions input a or before, 
the above-mentioned selector 5 outputs the usual video signal of the 
above-mentioned tuner 1. and even if a viewer is absent, it displays the usual video 
signal on CRT display 10 as it is. 

[0048] And in a viewer's returning in front of a television set again after fixed time 
amount and seeing a continuation of a program, a viewer inputs the restart directions 
input b of an interruption television function into a control circuit 6. Then, while the 
control circuit 6 of drawing 1 receives this user input b and makes the writing of the 
write-in pointer 31 currently performed continue after the input of the interruption 
directions input a Advancing the address one by one from the address at the time of 
the write-in initiation which controlled the read-out pointer 32, read at the time of the 
input of the interruption directions input a, and was given to the pointer 32 And it 
reads, writing in the read-out rate of this read-out pointer 32. and advancing rather 



than the drawing speed of a pointer 31 at high speed. This high-speed read-out is 
drawing 2 (a). As shown, you may read by flying the written-in coma suitably, and may 
read at a rate quicker than the time of writing. 

[0049] On the other hand, the high-speed playback image which the selector 5 was 
switched so that the output from the ring buffer 3 might be outputted with the control 
•signal from a control circuit 6. therefore was read to CRT display 10 with the 
above-mentioned read-out pointer 32 is acquired. 

[0050] And although a high-speed playback image will come to catch up with the usual 
image, i.e., broadcasting broadcast image, gradually if high-speed playback is 
performed as mentioned above as user input b after the input of a restart input When 
the high-speed playback image caught up with the broadcasting broadcast image (i.e., 
when the address of the read-out pointer 32 writes in and it is in agreement with the 
address of a pointer 31) A control circuit 6 interrupts both the writing of the write-in 
pointer 31. and read-out by the read-out pointer 32, and can come, simultaneously is 
switched to the side which chooses the video signal from a tuner 1 and outputs a 
selector 5. By this An image usually comes to be displayed on CRT display 10. 
[0051] Here, it is the **** time amount T2 about a high-speed playback image. It sets 
and is the time amount T1 under interruption temporarily. High-speed playback image 
time amount T2 Sum T1+T2 Since the image for time amount is seen by this 
high-speed playback time amount T2. it is (T1+T2) / T2. High-speed playback is 
performed at the twice as many rate as this. 

[0052] In order to perform cooking etc.. also when interrupting viewing and listening of 
television broadcasting for this mode of operation 1 temporarily, it can see through 
one program by using high-speed playback from the beginning to the last. Moreover, it 
sets to the above-mentioned mode of operation 1, and is drawing 2 (b). It switches to 
the side which outputs the output from the ring buffer 3 for a selector 5 at the time of 
the input of the above-mentioned interruption input a so that it may be shown. It is 
the data t1 at that time with the read-out pointer 32. The static image is projected by 
reproducing [ be / it / under / interruption period / crossing]. It may be made to read, 
writing in the read-out rate of the read-out pointer 32, and advancing rather than the 
drawing speed of a pointer 31 in response to user input b. at high speed. This 
high-speed read-out is drawing 2 (b). As shown, you may read by flying the written-in 
coma suitably, and may read at a rate quicker at a time one coma than the time of 
writing. 

[0053] When reading every other coma, the read-out data serves as tn (t2), tn+1 

(t4) tm ~ 1 ( tm_ 2), and tm (tm). Moreover, when this high-speed playback may be 

realized by reading at a rate quicker than the time of writing and it reads by 2X. that 

read-out data becomes tn (t2). tn+0.5 (t3) tm (tm-1). and tm+0.5(tm). In addition. 

the read-out data of the period which reads the above-mentioned static image are t2 
(tD.t3(t1) tn-1 (t1). 



[0054] By doing in this way, the image when inputting the interruption input a can be 
displayed on the monitor as it is as a still picture, it can reproduce with the feeling of 
which a halt is canceled at the time of playback initiation (at the time of a restart input 
b input), and smooth playback [ be / no sense of incongruity at the time of playback ] 
can be performed. That is, only voice can go into a lug temporarily that the image is 
not in sight during interruption, and the problem that I am boring to know the outline 
about when seeing an image perfectly after a restart, and the problem that return to a 
front screen fairly and it is unnatural when an image usually progresses considerably 
can be avoided. 

[0055] Thus, according to this mode of operation 1, record is started using the ring 
buffer 3 from the image part which was not able to be seen in the middle of the 
program which was being watched till then temporarily because of the absence of 
interruption or a viewer. By writing in at the time of playback, reading at a rate quicker 
than a pointer 31 , reading a pointer 32, and performing high-speed playback, it can see 
through a program to watch temporarily [ above-mentioned ] including interruption or 
the image part which was among absent from the beginning to the last. 
[0056] In addition, when there is no schedule which watches other programs 
succeedingly especially, you may make it reproduce at the same rate, although the 
read-out rate of the read-out pointer 32 at the time of reproducing the image under 
interruption temporarily [ above-mentioned ] is written in and it was made to make it 
quicker than the drawing speed of a pointer 31 in the above-mentioned mode of 
operation 1. 

[0057] moreover, when there is a program B to watch following the program A which 
he is going to watch, being interrupted temporarily [ above-mentioned ] drawing 3 (a) 
it is shown as — the time of the input of the above-mentioned restart input b — 
time amount T3 of the time of the input of the above-mentioned interruption input a 
to the time of convention termination of Program A time amount T four of the time of 
the input of this restart input b to the time of convention termination of Program A 
from — the rate of high-speed playback, i.e., the read-out rate of the read-out 
pointer 32, — formula T3 / T four or it calculates — or drawing 3 (b) So that it may be 
shown A formula (T3-t1)/T four It is also possible to give the so-called catching-up 
automatic calculation function which calculates this read-out rate and high-speed 
playback of Program A will finish by the broadcast start time of that program B, i.e., 
the convention end time of Program A. What is necessary is just to give the time of 
regulation termination of Program A beforehand to the control circuit 6, in order to 
realize this function. 

[0058] The mode-ol^operation 2. book mode of operation 2 adds two or more 
interruption function to the above-mentioned mode of operation 1. namely, while a 
viewer watches television broadcasting and cooking Although viewing and listening of 
a television set must sometimes be interrupted and the activity of cooking must be 



done in many cases, this mode of operation 2 when two or more interruption in the 
above-mentioned mode of operation 1 is performed, while recording the program 
under interruption temporarily, respectively at the time of this interruption, by the 
broadcast within a time, the program part which became under this interruption is 
summarized later, and is seen. 

[0059] Hereafter, if it explains using drawing 4 , in the television set which has the 
configuration same as actuation of this mode of operation 2 as the thing in explanation 
of the above-mentioned mode of operation 1, two or more interruption mode will be 
first set up to a control circuit 6. then, it is viewing and listening to Program A — on 
the way — coming out — a viewer — 1st user input a1 =1=***** — jf an interruption 
directions input is inputted into a control circuit 6, the ring buffer 3 will be written in 
from the point in time, and will start writing to Pointer WP — making — this one time 
— usual image one time of the program part under interruption, i.e., drawing 4 . — 

under [ 11 ] interruption A video signal is recorded. t1. t2 tn-1 show this time of day 

t1 and 12 tne data written in the ring buffer 3 in tn-1 . At this time, with CRT display 

10, similarly in the above-mentioned mode of operation 1, even if a viewer is absent, 
the usual video signal is displayed as it is. 

[0060] And in order for a viewer to return in front of a television set again after fixed 
time amount and to see a continuation of a program, it is a user input b1. When it 
carries out and an interruption discharge directions input is inputted into a control 
circuit 6, the ring buffer 3 will stop the writing of the data based on the write-in 
pointer WP. and a viewer will only usually look at an image henceforth. And when the 
case where a viewer wants to interrupt viewing and listening again temporarily arises 
after that, it is a user input a2. By carrying out and inputting a re-interruption 
directions input By the same actuation as the above, it is under [ 12 ] interruption 
temporarily [ of the program part under interruption, i.e. drawing 4 . / usual image ] 
temporarily [ this ]. Image . is being interrupted [ be / it / 11 ] temporarily [ of the 
above-mentioned ring buffer 3 / of above-mentioned drawing 4 / usual image ]. It is 

recorded following a record part, tn, tn+1 tm-1 show this time of day tn. tn+1 

the data written in the ring buffer 3 in tm-1. 

[0061] And a viewer returns in front of a television set again, and it is a user input b2 
again. If it carries out and an interruption discharge directions input is inputted into a 
control circuit 6. the writing by the ring buffer 3 is stopped like the above, and it will be 
in the condition of only usually seeing an image. 

[0062] And image part which can try to be under interruption to time amount suitable 
after that temporarily [ above-mentioned ], and try to let the image to the last of the 
program after it pass, and to carry out it When it tries to let it pass as user input c and 
directions are inputted, with directions of the control circuit 6 of drawing 1 the ring 
buffer 3 While continuing the usual image under present broadcast from the point in 
time with the write-in pointer 31 and recording It reads from the ring buffer 3 to a high 



speed with the read-out pointer 32. Usual images 11 and 12 under two 
above-mentioned momentary interruption Carry out high-speed playback and, 
moreover, it continues to this further, the above — ****** — it is recording after the 
input of Directions c — usually — image 13 While carrying out high-speed playback 
and outputting this high-speed playback output to CRT display 10 through a selector 
5 When this high-speed playback fulfills the usual image under current broadcast, 
similarly in the above-mentioned mode of operation 1 , a selector 5 is changed and the 
usual image from a tuner 1 comes to be displayed on CRT display 10. tm, tm+1, .... to-1 

are what shows this time of day tm, tm+1 the data written in the ring buffer 3 in 

to-1. tm (t1), tm+1 (t4). ... talpha-1 (tn-4), talpha (tn-1) is the data 11 read from the 
ring buffer 3 in time of day tm, tm+1, .... talpha-1, and talpha. It is what is shown. 

talpha+1(tn), talpha+2 (tn+3) tbeta-1 (tm-4), tbeta (tm-1) is time of day. Data 12 

read from the ring buffer 3 in talpha+1, talpha+2 tbeta-1, and tbeta It is what is 

shown. tbeta+1(tm), tbeta+2 (tm+3), .... to-2 (to-4), to-1 (to-1) is time of day. Data 13 

read from the ring buffer 3 in tbeta+1, tbeta+2 to-2, and to-1 It is shown and the 

inside of each parenthesis shows the time of day when the read data was written in 
the ring buffer 3. 

[0063] In addition, this read-out may write in the coma which could fly a coma, could 
read, wrote in one coma at a time and wrote in suitably the coma written in as 
mentioned above so that it might become high-speed playback of the rate not more 
than every two coma and it, and may read it to a high speed at a 3 or less times [ at 
the time ] rate. For example, data 11 read from the ring buffer 3 when reading by 3X tm 
(t1), It is set to tm+1 / 3 (t2), .... talpha (tn-2), and talpha+1 /3 (tn-1). Data 12 
talpha+2/3(tn), talpha+1 (tn+1), It is set to .... tbeta (tm-2), and tbeta+1 /3 (tm-1), and 

is data 13. It is set to tbeta+2/3(tm) tbeta+1 (tm+1) to (to-2), and to+1/3 (to-1). 

[0064] this time — time amount T1 under 1st momentary interruption Time amount 
T2 under 2nd momentary interruption the images 11 and 12 which carried out 
high-speed playback of these, and these high-speed image images 11 and 12 The 
relation between the time amount 13 which carries out high-speed playback in order 
[ which was broadcast in the meantime in order to reproduce ] to make an image 
usually catch up with original broadcast, high-speed playback period T3 of these 
single strings, and the rate (alpha twice) of this high-speed playback T1+T2+T3 
=alphaT3 Becoming, the above-mentioned high-speed playback is alpha= (T1+T2+T3) 
/ T3. What is necessary is just to carry out at a rate, therefore, the high-speed 
playback images 11 and 12 and this are followed — the playback time amount of the 
time amount 13 of high-speed playback of an image is usually set to T1 / alpha, T2 / 
alpha, and T3/alpha, respectively. 

[0065] In addition, as the above-mentioned mode of operation 2 is shown in drawing 5 , 
it is the above-mentioned interruption input a1. It switches to the side which outputs 
the output from the ring buffer 3 for a selector 5 at the time of an input. It is the 



write-in data t1 at that time with the read-out pointer 32. Interruption period T1 
Quiescence playback is carried out [ be / it / under crossing ]. It is good as for a 
method of a line in read-out, performing this processing of a series of similarly, trying 
to let it pass also about the time of the input of the re-interruption input a2, writing in 
the read-out rate of the read-out pointer 32 in response to Input c, and advancing 
rather than the drawing speed of a pointer 31 at high speed. This high-speed read-out 
may read by flying a coma suitably so that it may become high-speed playback of the 
rate not more than every two coma and it as shown in drawing 5 , and it may read at 
the high-speed read-out rate not more than one every coma 3X or it. 

[0066] In this case, t1, t2 tn-1, the write-in data in a period T1 It is write-in data 

[ in / for the write-in data in a period T2 / tm, tm+1 to-1, and period T3 ] tp, 

tP +1 to .~ 1 If >t carries out The read-out data in a period T1 are t2 (t1) and t3 (t1). 

The read-out data in .... tn-1 (t1). and a period T2 are tm+2(tm) tm+3 (tm). ... and 
to-1(tm) It becomes. 

[0067] Moreover, that the read-out data in period T3 should just read by flying a coma 
suitably so that it may become the high-speed playback not more than every two 
coma and it When reading every two coma, it is the high-speed playback data 11. 

Read-out data tp (t2), It is set to tp+1 (t5) tgamma-2 (tn-4). and tgamma-1 (tn-1). 

Read-out data of the high-speed playback data 12 t gamma (tm+1), tgamma+1 (tm+4), 
It is set to .... tdelta-2 (to-4), and tdelta-1 (to-1), and is read-out data of the 

high-speed playback data 13. It is set to tdelta (tp+1), tdelta+1 (tp+4) tq-2 (tq-4), 

and tq-1 (tq-1). 

[0068] By the way, you may make it the read-out data in this period T3 read the coma 
which wrote in at a time one coma and was written in to a high speed at a 3 or less 
times [ of the writing of one coma ] rate. When performing read-out by 3X, it is the 

high-speed playback data 11. Read-out data tp (t2), It is set to tp+1 / 3 (t3) 

tgamma-4/3 (tn-2), and tgamma-1 (tn-1). Read-out data of the high-speed playback 
data 12 t gamma t gamma (tm+1) +1/3 (tm+2). It is set to .... tdelta-4/3 (to-2), and 
tdelta-1 (to-1), and is read-out data of the high-speed playback data 13. It is set to 

tdelta (tp+1 ), tdelta+1 /3 (tp+2) tq-4/3 (tq-2), and tq-1 (tq-1 ). 

[0069] By doing in this way, the image when inputting the interruption input a can be 
displayed on the monitor as it is as a still picture, and the image of two or more 
interruption periods can be summarized later, and it can view and listen at a high 
speed. 

[0070] Thus, according to this mode of operation 2. also when two or more 
interruption is performed, it can see near the end time of a program through the part 
which was not able to be seen by the above-mentioned two or more interruption with 
the remaining part of a program. In addition, it is also possible by trying to let it pass 
and giving Directions c after program termination to see only the image of the part by 
which multiple-times interruption was carried out during program broadcast after 



program termination. 

[0071] Gestalt 2. drawing 6 of operation is the block diagram showing the main 
configurations of the video-signal Records Department of the television set by the 
gestalt 2 of operation of this invention. The gestalt 2 of this operation chooses the 
output of two or more preparations and each ring buffer using a selector 7, and it is 
made to output the group of the tuner and ring buffer in the gestalt 1 of operation 
shown in drawing 1 . 

[0072] Namely, two or more tuners which serve as a source of a signal 1a-1n in 
drawing 6 , The information-compression circuit which compresses the video signal 
outputted from two or more tuners 1a-1n 2a~2n, respectively, It is the source 
selector of a signal which the ring buffer which records the video signal after the 
compression outputted from two or more information-compression circuits 2a-2n, 
respectively, and 7 choose the required thing of the compressed video signals which 
were read from two or more ring buffers 3a-3n 3a-3n, and outputs this. Moreover, a 
selector 5 switches and outputs the output of the source selector 7 of a signal, and 
the output of the Maine tuner 8. In addition, as shown in drawing 7 . by using the Maine 
tuner 8, using it also [ tuners / 1a-1n / other ]. you may make it omit the Maine tuner 
and this can realize the output of the tuner which has received the channel which 
should be received with the Maine tuner 8 among Tuners 1a-1n by making a tuner 1n 
[ for example, ] output input into a selector 5. 

[0073] Actuation of the mode of operation 3 realized using the configuration of the 
gestalt 2 of operation of this invention is explained below mode-of-operation 3. This 
mode of operation 3 is what should also be called so-called "double dissolution of 
broadcasting hours." When broadcast of the program A which was being watched now 
is extended, the program D to watch following on the degree of the program A which 
was being watched now [ above-mentioned ] When it is in other channels and the 
broadcasting hours of two programs come to lap by extension of the above-mentioned 
broadcast, both the programs A and D of both are continued and it enables it to see. 
[0074] [ as shown in drawing 8 , when there is a program D which a viewer wants to 
watch by the channel CH2 after broadcast of the program A which wants to see a 
channel CH1 ] When broadcast of the program A which was being watched by the 
channel CH1 is extended As user input a, if extended directions are inputted. Maine 
tuner 8 or tuner 1n, reception of the program A of a channel CH1 is continued as it is, 
the selection output of this will be carried out by the selector 5, and the graphic 
display of the above-mentioned program A will be continued by CRT display 10. On 
the other hand, if the input a of these extended directions is inputted into a control 
circuit 6, tuner 1a will receive the program D of a channel CH2 with the directions 
from this control circuit 6, and it will record the program D of a channel CH2 by ring 

buffer 3a by actuation equivalent to having mentioned above. t1, t2 tm show the 

data recorded on ring buffer 3a in this time of day t1. t2 tm. 



[0075] Next when extended broadcast of the program A of the above-mentioned 
channel CH1 is completed, high-speed playback of the program D of the channel CH2 
which ring buffer 3a received by tuner 1a after the input of the above-mentioned 
extended directions input a. and the viewer recorded on this like [ when extended 
termination directions are inputted as user input b ] the actuation in the gestalt 1 of 
the above-mentioned implementation is carried out. 

[0076] When realizing this high-speed playback by playback of every other coma, that 

playback data serves as ts (t1), ts+1 (t3) tu-1 (tm-2), and tu (tm), and these show 

that they are time of day ts, ts+1 tu-1. and playback data in tu. Moreover, when 

realizing high-speed playback by 2X, the playback data becomes ts (t1), ts+0.5 (t2) 

tu (tm-1). and tu+0.5(tm), and these show that they are time of day ts, ts+0.5 tu. 

and playback data in tu+0.5. In addition, the inside of a parenthesis shows the time of 
day when the data was recorded. 

[0077] And while the above-mentioned selector 7 chooses and outputs the 
high-speed playback image of the above-mentioned program D outputted from 
above-mentioned ring buffer 3a by directions of a control circuit 6 at the time of this 
high-speed playback At the input time of the above-mentioned extended termination 
directions b, the above-mentioned selector 5 changes from the side which outputs a 
tuner 8 or tuner 1 n output to the side which outputs a ring buffers [ 3a-3n ] output, 
and, thereby, the display output of the high-speed playback image of the 
above-mentioned program D is carried out to CRT display 10. And like the actuation in 
the above-mentioned mode of operation 1 , after high-speed playback of this program 
D fulfills usual broadcast of this program D, usual broadcast of Program D is 
performed. Graphic display will be carried out without graphic display of the 
high-speed playback image from the part of the beginning of Program D being carried 
out on a CRT monitor, by the above actuation, after graphic display of Program A and 
its extension is carried out, and the contents breaking [ the usual image of Program 
D ] off following this. 

[0078] Thus, when according to this mode of operation 3 the program A under current 
broadcast is extended, it records to use ring buffer 3a as a hidden number group and 
extended broadcast of Program A is completed about the program D to which 
broadcasting hours overlap this Since this usual image was projected when 
high-speed playback of the program D currently recorded as the above-mentioned 
hidden number group was carried out and it caught up with the usual image of this 
program D After finishing watching Program A altogether, it can let it pass from the 
start to the end, and the hidden number group D to which broadcasting hours overlap 
extended broadcast of the program A which was being watched previously can be 
seen. 

[0079] In addition, when there is no schedule which watches other programs 
succeedingly especially, you may make it reproduce this at the same rate as the rate 



of the usual broadcast image, although high-speed playback is performed and it was 
made to catch up with the usual broadcast image in the above-mentioned mode of 
operation 3, when reproducing the program D which an extended part and 
broadcasting hours of broadcast of Program A overlap. 

[0080] Moreover, when a program to watch succeedingly is after termination of the 
above-mentioned program D, the rate of high-speed playback of this program D can 
be similarly adjusted in the gestalt 1 of the above-mentioned implementation so that 
high-speed playback of this program D may be completed even before broadcast 
termination of the above-mentioned program D, namely, so that high-speed playback 
of Program D may fulfill usual broadcast of Program D in time amount. 
[0081] Furthermore, although only 1 in the tuner which exists from 1a to 1n, or two 
lines were used in the above-mentioned mode of operation, it is also possible to also 
use the remaining tuners and to cancel the double of broadcasting hours about much 
more channels. Hereafter, this mode is explained as a mode of operation 4. 
[0082] Actuation of the mode of operation 4 realized using the configuration of the 
gestalt 2 of mode-of-operation 4., next this operation is explained, it ties "zapping 
(zapping), he should say ". and this mode of operation 4 wants so-called to watch 
altogether the programs A, B, and C of three channels of channels CH1. CH2. and CH3 
— like — it enables it to see the all to a case using high-speed playback which was 
mentioned above In this case, although a certain amount of contents can be seen if 
the so-called zapping into which the present television set also changes a channel 
one after another using the time amount of commercials is performed when each 
program is referred to as wanting to see three since it may be discontinuous, it 
enables it to see this mode of operation 4 respectively through each programs A, B, 
and C from the beginning to the last. 

[0083] That is, as shown in drawing 9 , three programs A, B, and C shall be now 
broadcast by coincidence by the channel CH1, the channel CH2, and the channel CH3. 
In addition, the time amount as which the part which performed hatching all over 
drawing regards the applicable channel, and the time amount as which the part to 
which x mark was given cannot regard an applicable channel shall be shown, time zone 
t1 which is looking at the channel CH1 here if a channel CH1 is taken for an example, 
and it is usual from — t2 And t4 from — t5 **** — the two remaining channels CH2 
and CH3 cannot be seen. 

[0084] time zone t2 which is looking at the channel CH2 as well as this channel CH1 
also about the channel CH2 from - t3 And t5 from - t6 The two remaining channels 
CH3 and CH1 cannot be seen. **** — furthermore, time zone t3 which is looking at 
the channel CH3 also about the channel CH3 from — t4 And t6 from — t7 **** — 
the two remaining channels CH1 and CH2 cannot be seen. 

[0085] Then, after specifying three channels CH1, CH2, and CH3 to perform zapping If 
a zapping command is inputted as user input c, with directions of the control circuit 6 



shown in drawing 6 As Tuners 1a. 1b. and 1c receive the video signal of each channels 
CH1. CH2, and CH3. respectively and it is shown in drawing 1 0 Time of day t1 1 It sets, 
the writing of the write-in pointers WP1-WP3 of each ring buffers 3a-3c is started, 
and the programs A, B, and C of each channel are recorded, respectively. t1 1. 11 1 1, — . 
tl In. and t12 and t121. — t12n. — . t151. — . t15n. and t16 and t161. — . t16n. and — 
are time of day t1 1 and till. —. t11n, and t12 and t121. — , t12n. — t151. — , t15n. 
and t16 and t161. in — . t16n. and — The data written in each ring buffers 3a-3c are 
shown. 

[0086] On the other hand, tuner 8 or tuner 1n is time of day tl 1. as shown in drawing 
H . The input of the channel CH1 of the beginning at the time of the input of the 
above-mentioned zapping directions which can be set has received the video signal of 
a channel CH1. this is chosen by the selector 5. and the program A of a channel CH1 
is displayed on CRT display 10. 

[0087] Next, time of day t12 When it sets and channel change directions are inputted, 
as user input d above-mentioned tuner 8 or tuner 1 n While changing a channel to the 
2nd channel CH2 at the time of the above-mentioned zapping directions, the 
above-mentioned ring buffer 3b By making a high speed read to the read-out pointer 
RP 2, the high-speed playback is performed by reproducing above the program B 
broadcast and recorded by the time the input of the channel change signal d was 
made from the time of a zapping command c input every two coma. t12 (t11). tl 21 
(t1 1 3). — , t1 2n-1 (t1 1 n-3), and t1 2n (t1 1 n) are time of day t1 2 and t1 21 , It is — , and 
t12n-1 and the data by which high-speed playback is carried out by being read every 
other coma from ring buffer 3b in t12n, and the inside of a parenthesis shows the time 
of this data being written in. In addition, it is also possible for this high-speed playback 
to perform this by playback of 3X or more, and the read-out data in 3X are t1 2 (t1 1 ), 
and t1 2+1/3 (t1 11). They are —. t12n-1/3 (t1 1n-1), and t12n (t1 1n). 
[0088] On the other hand, a selector 5 is changed to the side which outputs the 
output from a ring buffer side with the above-mentioned channel change directions d, 
and, thereby, the display output of the high-speed playback image of the 
above-mentioned program B is carried out to CRT display 10. Time of day t13 
Although read-out of the read-out pointer RP 2 is stopped and a video output is no 
longer outputted from this ring buffer 3b when it sets and high-speed playback of the 
above-mentioned program B fulfills usual broadcast of Program B At this time, the 
above-mentioned selector 5 is changed to the side which outputs the output of the 
above-mentioned tuner 8. and usual broadcast of the program B from 
above-mentioned tuner 8 or tuner 1n is displayed on CRT display 10. 
[0089] Then, time of day t14 When it sets and channel change directions are inputted, 
as user input e above-mentioned tuner 8 or tuner 1n While changing a channel to the 
3rd channel CH3 at the time of the above-mentioned zapping directions, the 
above-mentioned ring buffer 3c By making the read-out pointer RP 3 perform 



read-out of the above high speed every other coma Time of day t1 1 Time of day 
[ from ] t14 when it sets and the input of the above-mentioned zapping command c is 
made High-speed playback of the program C broadcast and recorded by the time it 
set and the input of the above-mentioned channel change signal e was made is 
performed. t14 (t1 1), t141 (tl 13). — t14n-1 (t14n-3). and t14n (t14n) are time of day 
t14 and t141. It is —. and t14n-1 and the data by which high-speed playback is carried 
out by being read every two coma from ring buffer 3c in t14n, and the inside of a 
parenthesis shows the time of this data being written in. In addition, it is also possible 
for this high-speed playback to perform this by playback of 3X or more, and the 
read-out data in 3X are t14 (tl 1), and t1 4+1/3 (t1 11), They are — , t14n-1/3 (t14n-1). 
and t14n (t14n). 

[0090] On the other hand, a selector 5 is time of day t14. It changes to the side which 
outputs the output from the ring buffer 3c side with the above-mentioned channel 
change directions e which can be set, and, thereby, the display output of the 
high-speed playback image of the above-mentioned program C is carried out to CRT 
display 1 0. Time of day t1 5 Although read-out of the read-out pointer RP 3 is stopped 
and a video output is no longer outputted from this ring buffer 3c when it sets and 
high-speed playback of the above-mentioned program C fulfills usual broadcast of 
Program C At this time, the above-mentioned selector 5 is changed to the side which 
outputs an above-mentioned tuner 8 or tuner 1n output, and usual broadcast of the 
program C from above-mentioned tuner 8 or tuner 1n is displayed on a CRT display. 
[0091] Next, time of day t16 When it sets and a channel change signal is inputted, as 
user input f above-mentioned tuner 8 or tuner 1 n While changing a channel to the 3rd 
channel CH3 at the time of the above-mentioned zapping directions, with directions of 
a control circuit 6 ring buffer 3a the time of controlling the read-out pointer RP 1, and 
this ring buffer 3a having channel change directions of the above-mentioned user 
input d — t12 from — high-speed playback of the video signal of the program A 
currently recorded is carried out above every two coma. t16 (t12), tl 61 (t123), — 
t1 6n-1 (t1 6n-3), and t1 6n (t1 6n) are time of day t1 6 and t1 61 , It is — , and t1 6n-1 and 
the data by which high-speed playback is carried out by being read every two coma 
from ring buffer 3a in t1 6n, and the inside of a parenthesis shows the time of this data 
being written in. In addition, it is also possible for this high-speed playback to perform 
this by playback of 3X or more, and the read-out data in 3X are t1 6 (t1 2). and t1 6+1 /3 
(t121), They are — , t16n-1/3 (t16n-1), and t16n (t16n). 

[0092] On the other hand, a selector 5 is changed to the side which outputs the 
output from the ring buffer 3a side with the above-mentioned channel change 
directions f. and, thereby, the display output of the high-speed playback image of the 
above-mentioned program A is carried out to CRT display 10. Time of day t17 
Although read-out of the read-out pointer RP 1 is stopped and a video output is no 
longer outputted from this ring buffer 3a when it sets and high-speed playback of the 



above-mentioned program A fulfills usual broadcast of Program A, at this time, the 
above-mentioned selector 5 is changed to the side which outputs the output of the 
above-mentioned tuner 8 f and usual broadcast of the program A from the 
above-mentioned tuner 8 is displayed on CRT display 10. Henceforth, the actuation 
for the display of this 2nd program A and the same actuation are repeated. 
[0093] Thus, according to this mode of operation 4, in the same time zone, the 
programs A, B, and C under broadcast are recorded on coincidence using two or more 
tuners and ring buffers, for example, when a channel is switched to Program B from 
Program A After performing high-speed playback of the program B of the channel 
CH2 currently recorded on the time amount which was watching Program A, When 
usual broadcast of Program B is displayed and a channel is switched to Program C 
similarly after that After performing high-speed playback of the program C of the 
channel CH3 currently recorded on the time amount which was watching Programs A 
and B, Since it was made to repeat the display of high-speed playback whenever it 
displays usual broadcast of Program C and changes a channel like the following, and 
the display of usually broadcast About two or more programs broadcast in the same 
time zone, it can see through the contents of all the programs from the beginning to 
the last, changing a channel one after another. In addition, in this mode of operation 4, 
although explained taking the case of zapping of three channels, it can also consider 
as zapping of n channels (n is two or more integers), and it becomes possible by 
performing nX high-speed playback in this case to realize this. 

[0094] moreover, by incorporating the function to recognize automatically the 
program part which viewers, such as commercial broadcast, do not wish, it can also 
carry out for being alike so that record of an unnecessary part and a display may not 
be performed. For example, although 3 times or the high-speed reproduction speed 
beyond it is needed with the configuration explained above when performing zapping of 
three channels, it becomes possible to realize zapping of three channels with these 3 
times or high-speed reproduction speed lower than more than it with the configuration 
which excludes this commercial part. 

[0095] Gestalt 3 drawing 12 of operation and drawing 13 are the block diagrams 
showing the main configurations of the video-signal Records Department of the 
television set by the gestalt 3 of operation of this invention. To the output of the 
selector 7 in the gestalt 2 of operation shown in drawing 6 and drawing 7 , the gestalt 
3 of this operation is made to perform signal processing so that multi-picture features 
may become possible. That is, in drawing 12 and drawing 13 , 9 is a digital disposal 
circuit, and signal processing of the output of a selector 7 is carried out, and it outputs 
it to CRT so that a multi-window display may be attained. Hereafter, actuation of the 
mode of operation 5 realized using the configuration of the gestalt 3 of operation of 
this invention is explained. 

[0096] The mode-of-operation 5. book mode of operation 5 enables it to determine 



the program to watch after also calling it the so-called "rapid-traverse index", 
reproducing in index, watching two or more programs which were being broadcast 
before going-home time amount and seeing this. The program of two or more channels 
which the viewer specified beforehand is recorded on two or more ring buffers in more 
detail, when switch-on of the television set is carried out at the time amount of 
-arbitration, the program which is carrying out the above-mentioned record is 
expressed to two or more coincidence as a multi-screen, the program which seems to 
be interesting is discovered out of it, and he sees one of programs [ them ], or it 
enables it to watch two or more programs on a multi-screen. 

[0097] It sets to the equipment of the gestalt 3 of this operation, and the selection 
output of the output from the thing of two or more channels of the request of two or 
more ring buffers 3a-3n can be carried out, and by the digital disposal circuit 9. the 
selector 7 of drawing 12 and drawing 13 can form these selection outputs into a 
multi-screen, and can carry out [ outputs ] multi-picture features now to CRT display 
10. 

[0098] Next, actuation is explained. First, if a viewer wants to make program selection 
and five channels are set up two or more channels and here, as shown in drawing 14 
Five program A-E currently broadcast by five channels CH1-CH5 is received by 
Tuners 1a-1e by making predetermined time amount, such as 2 etc. hours, into an 
upper limit from a power up before, respectively. An information compression is 
carried out in each information-compression circuit 2a-2e. and record is made with 
each ring buffer 3a-3e. tx1 . -. txn and ty1 . — , tyn and tz1 . — and tzn are time of day 
tx1. — , txn and ty1, — , tyn and tz1, In tzn, — and the data written in each ring buffer 
3a-3e are shown. 

[0099] And when a viewer inputs a playback signal as user input g at the time of going 
home, it is ty1 the time of receiving this user input g. The control circuit 6 of drawing 
12 While the writing by the write-in pointers WP1-WP5 had been made to continue, in 
each ring buffers 3a-3e with the read-out pointers RP1-RP5 From the write-in 
starting address of the write-in pointers WP1-WP5, read-out playback of the picture 
signal of each program A-E is begun. ty1 (tx1), — and tyn (txn) In time of day ty1. 
tyn, the data read from each ring buffer 3a-3e are shown, and the inside of a 
parenthesis shows the time of day when the data was written in. 
[0100] While beginning read-out playback of the picture signal of each of this program 
A-E. and the above-mentioned selector 7 The selection output of the output of the 
five above-mentioned ring buffers 3a-3e is carried out. A selector 5 The output of this 
selector 7 is outputted. These outputs by the digital disposal circuit 9 of the latter 
part of a selector 7 By performing signal processing and outputtingto CRT display 10 
so that it may become the multi-picture features which divided one monitor display 
into two or more screens, the multi-picture features of program A-E are made. 
[0101] Seeing these multi-picture features, a viewer chooses Program A for what is 



considered as hope out of program A-E one and here, and inputs a channel decision 
signal as user input h. Time of day tz1 While stopping read-out of the read-out 
pointers RP2-RP5 with which the control circuit 6 of drawing 12 is reproducing other 
program B-E in response to this user input h that can be set, a selector 7 chooses 
and outputs only the output of ring buffer 3a which is reproducing the image of the 
program A which made [ above-mentioned ] selection. tz1 (ty1), — and tzn (tyn) In 
time of day tz1. — , tzn, the data read from ring buffer 3a are shown, and the inside of 
a parenthesis shows the time of day when the data was written in. 
[0102] Here, ring buffer 3a can carry out the playback output of the image of the 
usually same rate as broadcast by writing in the rate which advances the address of 
the read-out pointer RP, and supposing that it is the same as the rate at the time. And 
in the latter digital disposal circuit 9, multi-picture features are canceled, the selected 
program A which is an output from above-mentioned ring buffer 3a is expressed as 
one screen, and this is displayed on CRT display 10. In addition, in order to reduce 
power consumption at this time, you may make it stop the writing of the write-in 
pointers WP2-WP5 of the ring buffer which was recording the program which was 
un-choosing. 

[0103] In addition, as shown in drawing 15 , it is time of day tz1. It can set. after 
inputting the channel decision signal as user input h and choosing Program A, when 
the high-speed playback is performed and it catches up with the contents of the 
program A which the contents are broadcasting by reproducing the data of ring buffer 
3a at a rate quicker than uniform velocity, a selector 5 can be changed, and the signal 
of the Maine tuner 8 can also be displayed. 

[01 04] tz1 (ty1 ), tz2 (ty3). -. tzm-1 (tym-2). tzm(s) (tym) are the time of day tz1 and 
tz2 in the case of realizing this high-speed playback by playback of 1 coma ******, 
the thing that shows tzm-1 and the read-out data of tzm. The time of day tz [ tz1 
and ] 1.5 tz1 (ty1). tz1.5 (ty2). — , in case tzm-0.5 (tym-1) and tzm (tym) realize this 
high-speed playback by 2X, — , tzm-0.5 and the read-out data in tzm are shown. 
[0105] And time of day tzm If it sets and high-speed playback fulfills the contents of 
broadcast at the time, a control circuit 6 will stop read-out of the data from ring buffer 
3a, will change a selector 5 to the Maine tuner 8 or tuner 1n side, and will project the 
signal on CRT display 10. Thus, according to this mode of operation 5, the program of 
two or more channels is beforehand recorded from the predetermined time amount 
front. Two or more programs which carried out [ above-mentioned ] record are 
expressed as a multi-screen at the time of switch-on of television. After choosing the 
program which seems to be interesting, display one of them by the full screen. Or 
since it was made like, also when [ which displays two or more programs of them on a 
multi-screen ] it goes home late a little from a schedule, the program which sees and 
wishes the part which broadcast of two or more programs finished is chosen, and it 
can let it pass from the part to begin to the last. In addition, this cannot be 



overemphasized by all tuner la thru/or that 1n of all may be used although the 
above-mentioned mode of operation 5 explained taking the case of the case of five 
channels. 

[0106] The mode-of-operation 6. book mode of operation 6 is the thing which enabled 
it to be able to try to reproduce at once two or more programs which were being 
broadcast before going-home time amount, and should also call it the so-called "full 
time multi-screen playback." Namely, in this mode of operation 6. as shown in drawing 
16 , by making predetermined time amount, such as 2 etc. hours, into an upper limit 
the write-in pointers WP1-WP5 are turned on (write-in initiation) and each program 
A-E is written in with the ring buffers 3a-3n for some time from the power up to play 
back and see two or more program A-E of all specified by a viewer. tx1 , tx2, — txn-1 
and txn. ty1 and ty2. -. tyn-1. and tyn and tzl. -. tzn-1. and tzn show time of day 
tx1 and tx2, — , tzn-1 and the write-in data in tzn. 

[0107] Subsequently, time of day ty1 It sets, and as user input g, when a playback 
s.gnal is inputted, he can turn on the read-out pointers RP1-RP5. and can display and 
watch all programs on a multi-screen. ty1 (tx1). ty2 (tx2). -, tyn-1 (txn-1). tyn (txn) 
and tz1 (ty1). and — show the read-out data from each ring buffers 3a-3e at this time, 
and are ty 1 , ty2. — , tyn-1 . and tyn and tzl . - shows the time of day when, as for the 
inside of a parenthesis, that read-out time of day was written in data. 
[0108] In addition, as shown in drawing 17 at the time of this playback, when 
high-speed playback can be performed, of course and high-speed playback fulfills the 
usual broadcast, he can watch the usual broadcast on real time as it is. Namely, time 
of day ty 1 It sets, and as user input g, after inputting a playback signal, the high-speed 
playback is performed by reproducing the data of the ring buffers 3a-3e at a rate 
quicker than uniform velocity. ty1 (tx1), ty2 (tx3), -. tyalpha-1 (ty alpha-2), and 
tyalpha (ty alpha) It is read-out data in the case of performing that read-out every 
other coma, and it carries out in tyalpha-1 and ty alpha and. as for this read-out. the 
inside of a parenthesis shows time of day ty1 and ty2. -. the time of day when that 
data was written in. And read-out data after this high-speed read-out finishes 
become tyalpha+1 (ty alpha+1), tyalpha+2 (ty alpha+2), and -, and the data which 
performed current writing will be immediately read from a ring buffer. 
[0109] Moreover, the read-out data in the case of performing this high-speed 
Playback by 2X ty1 (tx1), ty1.5 (tx2). - tyalpha-0.5 (ty alpha-1), and tyalpha (ty 
alpha) Becoming, read-out data after this high-speed read-out finishes become 
tyalpha+1 (ty alpha+1), tyalpha+2 (ty alpha+2). and - as mentioned above. 
[0110] Thus, according to this mode of operation 6. by recording the program of two 
or more channels beforehand from the predetermined time amount front, and carrying 
out high-speed playback of two or more programs which carried out 
[ above-mentioned ] record at the time of switch-on of television on a multi-screen, 
he can carry out the full time multiscreen playback of two or more desired programs 



and can watch at once the program which wants to see plurality in a short time. 
[01 1 1] In addition, in the gestagen 2 and 3 of the above-mentioned implementation, it 
is also possible to carry HDD which has the memory capacity of hundreds of giga, and 
it is also possible to always record all TV programs per moon in that case, and to 
perform actuation (for it to mainly reproduce with record) of the gestalten 2 and 3 of 
the above-mentioned implementation to the TV program for 1 month. Moreover, in the 
gestalt of each above-mentioned implementation, it is also possible to display icons, 
such as a clock, and the message which shows that it indicates by playback on the 
screen by which it is indicated by playback. 

[0112] Moreover, in the gestalten 1, 2, and 3 of the above-mentioned implementation, 
to carry out high-speed playback, the address of a read-out pointer needs to write in 
and it is necessary to control not to pass the address of a pointer so that a read-out 
pointer does not rush into the invalid-data field of a ring buffer. Moreover, in the 
gestalt of each above-mentioned implementation, it is writing in a read-out pointer at 
the time of playback, and moving it to it contrary to the record direction of a pointer, 
and it is also possible to carry out rewinding playback. 

[0113] Moreover, it reads further and a pointer is written in, and a pointer is possible 
[ as long as it is the memory which reads per block and can set up the address freely 
besides HDD as a ring buffer used with the gestalten 1, 2, and 3 of the 
above-mentioned implementation, other record media, such as an optical disk, may be 
used, and ] also for using memory, such as FIFO (First In First Out), if it does not 
move to hard flow. Furthermore, although the method which compresses a video signal 
for every coma is most suitable as the technique of an information compression in 
which it is used with the gestalten 1.2. and 3 of the above-mentioned implementation, 
it is also possible to use JPEG. MPEG, and the coding approach of further others. 
[0114] In order to realize a television set as shown in the gestalt 1 of the operation 
described above thru/or 3, when the ring buffer as the record regenerative apparatus 
is constituted from gestalt 4. of operation, and time using the store which uses disk 
media, such as hard disk drive equipment, and in which random access is possible, it is 
necessary to aim at the coma omission produced on the occasion of the sound of 
operation and disk accessing, and reduction of useless disk accessing. 
[0115] Drawing 18 and drawing 1 9 are the block diagrams of the record regenerative 
apparatus with a playback function by the gestalt 4 of operation of this invention 
which can solve such a problem, and the thing and drawing 19 to which drawing 18 
performs one side record on the disk of one sheet perform double-sided record on the 
disk of one sheet. 

[0116] Hereafter, the configuration of the gestalt 4 of this operation is explained, 
mainly referring to this drawing. That is, as shown in drawing 1 8 and drawing 1 9 , 1 is a 
tuner as a means to receive a broadcast signal, the information-compression circuit 2 
is a circuit which compresses the broadcast signal from a tuner 1, and a record circuit 



3 is a circuit which records the compressed compression signal. 
[0117] If it is equipment which hard disk drive equipment 20 records a compression 
signal, and is reproduced and record goes to the top address It is what is used as a 
means to realize the ring buffer which records by returning to the lowest address, and 
with which the so-called ring-like address was given. Next, in the thing of drawing 1 8 It 
consists of a magnetic disk 14. a spindle motor 15. a revolving shaft 16, 1st recording 
head 17a, the recording head drive section 21, 1st reproducing-head 19a. the 
reproducing-head drive section 22. and a control section 23. Moreover, in the thing of 
drawing 19 . it has 2nd recording head 17b and 2nd reproducing-head 19b further in 
this. 

[0118] A magnetic disk 14 is a record medium for recording a compression signal, and 
a spindle motor 15 is a motor equipped with the revolving shaft 16 for rotating a 
magnetic disk 14 with constant speed. 1st recording head 17a and 2nd recording head 
1 7b are the magnetic heads for writing the output signal from a record circuit 13 in a 
magnetic disk 14. and the recording head drive section 21 is a means for moving 1st 
recording head 17a. In addition, when it also has 2nd recording head 17b. 2nd 
recording head 17b moves in one with 1st recording head 17a. This 1st recording head 
17a performs record by the side of the top face of a magnetic disk 14. and 2nd 
recording head 17b is the magnetic head for performing record by the side of the 
inferior surface of tongue of a magnetic disk 14. 1st reproducing-head 19a and 2nd 
reproducing-head 19b are the magnetic heads for reading the data written in the 
magnetic disk 14, and the reproducing-head drive section 22 is a means for moving 
1st reproducing-head 19a. In addition, when it also has 2nd reproducing-head 19b, 2nd 
reproducing-head 19b moves in one with 1st reproducing-head 19a. This 1st 
reproducing-head 19a performs playback by the side of the top face of a magnetic 
disk 14, and 2nd reproducing-head 19b is the magnetic head for performing playback 
by the side of the inferior surface of tongue of a magnetic disk 14. 
[0119] a control section 23 — the rotation drive of a spindle motor 15, and 1st 
recording head 17a — further — 1st reproducing-head 19a for the position control of 
2nd recording head 1 7b — it is a means for outputting the control signal for the 
position control of 2nd reproducing-head 19b to each part of the above further. Here, 
the control section 23 has composition which 2nd reproducing-head 19b can move 
independently by each drive sections 21 and 22 based on the control signal from a 
control section 23. respectively at the 1st recording head 17a pan at 2nd recording 
head 17b and a 1st reproducing-head 19a pan including the drive control means in the 
claim of this invention. 

[0120] A regenerative circuit 24 is a circuit for reproducing the signal read by the 
reproducing head 19, the information expanding circuit 4 is a circuit which elongates 
the reproduced signal, and a display 10 is a means to display the elongated signal. 
[0121] Drawing 20 and drawing 21 are the sketch perspective views mainly showing 



magnetic-disk 14 part of the record regenerative apparatus with a playback function 
of the gestalt 4 of this operation. As shown in drawing 20 and drawing 21 , 2nd 
reproducing-head 19b is installed in 2nd recording head 17b and a 1st 
reproducing-head 19a pan by the 1st recording head 17a pan across the central point 
of a magnetic disk 14 at the both sides. 17b can move between the inner 
circumference section of "a magnetic disk 14, and the periphery sections to the 
above-mentioned recording head 17a pan at random like the arrow head A shown all 
over drawing by the above-mentioned recording head drive section 21. Moreover, 
recording head position control section 23b is a means to output the control signal 
which controls the location of 1 7b to the above-mentioned recording head 1 7a pan to 
the recording head drive section 21. Moreover, 19b can move between the inner 
circumference section of a magnetic disk 14, and the periphery sections to the 
above-mentioned reproducing-head 1 9a pan at random like the arrow head B shown 
all over drawing by the above-mentioned reproducing-head drive section 22. 
Moreover, reproducing-head position control section 23c is a means to output the 
control signal which controls the location of 19b to the above-mentioned 
reproducing-head 19a pan to the reproducing-head drive section 22. The control 
section 23 mentioned above contains recording head position control section 23b, 
reproducing-head position control section 23c, and motor control section 23a that 
controls the drive so that the rotational frequency of a spindle motor 15 becomes 
fixed. In addition, even if the arrangement relation of these recording heads and the 
reproducing head is arrangement except being shown in this drawing, it is easy to be 
natural [ relation ]. 

[0122] Drawing 22 thru/or drawing 27 are the conceptual diagrams showing the 
correspondence relation between the track number of magnetic-disk 14 part in the 
one side record mold hard disk drive equipment of the record regenerative apparatus 
with a playback function of the gestalt 4 of this operation, and the ring-like address of 
the ring buffer realized by this hard disk drive equipment. 

[0123] As for A1. A2. — . A (n-1) and An. in drawing 22 , T (n-1) and Tn show the 
ring-like address of a ring buffer, T1 and T2, — . the truck formed in the magnetic disk 
14. 

[0124] In the above configurations, while explaining the record actuation and playback 
actuation by equipment of the gestalt 4 of this operation using drawing 18 , drawing 
19 . drawing 20 , drawing 21 , drawing 22 , or drawing 27 , it combines and the 
data-logging approach of this invention is stated to coincidence. 

[0125] (I) Record / playback actuation at the time of first using one magnetic disk of 
the one side record type which has n trucks is described. 

[0126] (1) Explain from record actuation first. Here, it shall be attached so that the 
recording surface of a magnetic disk 14 may turn to the bottom, and track numbers T1 
and T2 tne truck w 'th which T (n-1) and Tn were attached shall be formed in the 



magnetic disk towards the most-inner-circumference section from the outermost 
periphery, and the recording head shall stand by to the outermost periphery of a 
magnetic disk 14. Therefore, at the time of a recording start, sequential record is 
started by only 1st recording head 17a toward the direction of inner circumference 
from the track number T1 of the outermost periphery of a magnetic disk 14. 
[0127] The recording head drive section 21 makes 1st recording head 17a specifically 
drive as follows based on the control signal from recording head position control 
section 23b. Namely, as shown in drawing 22 (b). drawing 23 . and drawing 24 . 1st 
recording head 17a Starting record from a track number T1. and moving toward the 
direction of inner circumference, whenever the ring-like address of a ring buffer 
increases every [ 1 ] from A1 one by one with A2, A3. — . A (m-2); A (m-1) and Am On 

the truck in every other one. i.e.. the truck of track number T3. T5 T (n-5), T (n-3) 

and T (n-1), it records one after another in order. 

[0128] In this way and from the track number T1 of the outermost periphery of a 
magnetic disk 14 If move to the truck of the track number of the direction of inner 
circumference one by one alternately, the ring-like address is set to A (m+1) from Am, 
record of Truck T (n-1) is completed and record to the track number Tn of the 
most-inner-circumference section ends 1st head 17a performs sequential record to 
the truck which was not being recorded in the above-mentioned actuation with former, 
moving toward the direction of a periphery of an opposite direction. 1st recording head 
17a will move to T (n-2) from Truck Tn, if the ring-like address of a ring buffer is set 
to A (m+2) from A (m+1) as shown in drawing 25 thru/or drawing 27 . That is, 
subsequently The ring-like address one by one from A (m+1) A (m+2), A (m+3). 
Whenever it increases every [ 1 ] with — , and A (n-2), A (n-1) and An, record 
actuation is performed turning and moving a truck to the outermost periphery 

alternately in order of track numbers T (n-2), T (n-4) T6, T four, and T2. 

[0129] When the above is summarized, the position control of a recording head is as 
follows. However, truck several n presupposes that the number is even. 
Truck T1 -> truck T3-> truck T5-> — -> truck Tn-3 -> truck Tn-1 -> truck Tn-> 
truck Tn-2 -> truck Tn-4 — After the ring-like address of return and a ring buffer 
increases only 1 from An and the -> truck T-four-> truck T2 and a recording head 
return to a truck T2 A1, a recording head moves to a truck T1 again, and repeats a 
series of actuation of a more than after this. And when 1 st recording head 1 7a always 
repeats a series of above actuation, the video signal sent between the times of going 
back to the one side record type magnetic disk 14 fixed time from this time is always 
recordable. 

[0130] As mentioned above, a recording head is moved toward inner circumference or 
the direction of a periphery from the predetermined truck of the disk for record which 
makes one side a recording surface. By recording data to a discontinuous truck, 
moving 1st recording head 17a toward the above-mentioned migration direction and 



an opposite direction after that, and making data record to the remaining trucks which 
did not record In migration of the recording head for record actuation, the movement 
magnitude of a recording head becomes equal to all the trucks except the truck of the 
most inner circumference of a magnetic disk, and the outermost periphery, and a twist 
also becomes small about the truck of others [ movement magnitude / the ] about the 
most inner circumference and the outermost periphery. 

[0131] For this reason, if data are recorded on the truck which adjoins each other 
toward the inner circumference section from the truck of the outermost periphery in 
order like the conventional technique of this invention and record is completed to the 
truck of the most-inner-circumference section, in order to perform the following 
record Once it jumps over many trucks, and the useless actuation referred to as 
returning to the truck location of the outermost periphery becomes unnecessary, 
there is no useless motion of a head, and the very useful effectiveness that generating 
of the coma omission of record data can be prevented is acquired. 
[0132] (2) Next, describe playback actuation of a magnetic disk above-mentioned one 
side record type. The installation condition of a magnetic disk 14 is the same as that 
of the case of the above (1). Here, only 1st reproducing-head 19a performs playback 
actuation. Moreover, in the case of this playback actuation, the above-mentioned 
record actuation by 1st recording head 17a is also performed in parallel. 
[0133] (2-1) Explain playback playback actuation first. In a display 10. when the 
broadcast signal of broadcasting is displayed and there is an input of the command for 
performing a playback function from a user. 1st reproducing-head 19a performs the 
following actuation based on the control signal from reproducing-head position control 
section 23c etc. 

[0134] That is. from the time of the above-mentioned command input. 1st 
reproducing-head 19a moves to the truck 1st recording head 17a was before fixed 
time amount, and switches the display in a display 10 to a regenerative signal from 1st 
reproducing-head 19a. After this, whenever the ring-like address of a ring buffer 
increases every [ 1 ], a truck is moved for 1 st reproducing-head 1 9a like 1 st recording 
head 1 7a. Here, it cannot be overemphasized that the track number in every other one 
is reproduced in order as record actuation of 1st recording head 17a explained 1st 
reproducing-head 19a. 

[0135] That is. from the track number T1 of the outermost periphery of a magnetic 
disk 14. sequential playback is started toward the direction of inner circumference. 

and playback is performed for the truck of track number T3, T5 T (n-5), T (n-3) and 

T (n-1) one after another in order. And after playback of the truck of T (n-1) is 

completed, it reproduces one after another in order of Tn, T (n-2), T (n-4) T6. T 

four, and T2. 

[0136] The so-called high-speed playback which does not reproduce some recording 
tracks may perform by flying off and reproducing at spacing which serves as the 



actuation which reproduces the recording track with which it could switch to the 
signal of broadcasting of the display of a display 10, and the playback actuation by 1st 
reproducing-head 19a could be ended, or data were recorded by 1st recording head 
17a after fixed time amount at this time rather than the time of record at high speed. 
If this high-speed playback is put in another way, a data top will be the way of 
shortening playback time amount by flying off the broadcast signal by which 
continuation record was carried out substantially, and reproducing. 
[0137] It reproduces so that it may become more nearly high-speed than uniform 

velocity, and this high-speed playback performs playback for the truck of T5 T 

(n-5) and T (n-1) one after another in order from a track number T1 the case of every 

other coma. And in order of Tn, T (n-4) T6 and T2, after playback of the truck of T 

(n-1 ) is completed, it reproduces one after another. 

[0138] moreover, this high-speed playback — the cycle of actuation for 1 coma 
playback of the reproducing head — head migration -> timing doubling -> data 
read-out -> latency-time ->, if it is possible to be the repeat of ... and to reduce this 
latency time The same truck T1 as usually reproducing at a rate by reducing this 

latency time, T3, T5 T (n-5), It is also more possible to realize by reproducing at 

high speed rather than a recording head records T (n-3), T (n-1), Tn, T (n-2), T 
(n-4) T6, T four, and T2. 

[0139] And when high-speed playback is performed to this appearance, while 
continuing that high-speed playback actuation, 1st reproducing-head 19a can catch 
up with the truck in which 1st recording head 17a is. Therefore, it carries out in this 
way, and after catching up. it may switch to the broadcast signal of broadcasting of 
the display of a display 10, and the playback actuation by 1st reproducing-head 19a 
may be ended. 

[0140] And when such high-speed playback is attained, it becomes possible to realize 
the interruption television function of a mode of operation 1 shown with the gestalt 1 
of operation. That is. by recording the contents of broadcast, when viewing and 
listening of a television program is interrupted temporarily, and performing the 
playback at high speed, when the viewing and listening is resumed, the part interrupted 
in the meantime can be seen and the television set which can moreover catch up with 
broadcast actual in desired time amount becomes realizable. Moreover, it becomes 
possible by memorizing each of two or more interruption periods, and performing the 
playback at a high speed to realize two or more interruption function in the gestalt 1 of 
operation. 

[0141] (2-2) Next, explain halt playback actuation. When the broadcast signal of 
broadcasting is displayed, there is an input of the command for performing a halt 
regenerative function from a user and there is an input of the command in a display 10, 
after moving 1st reproducing-head 19a. it is made to stand it still on the same truck, 
and the record signal of the truck is repeated on the truck which recording-head 



[ 1st ] 17a Went away, and it is reproduced. Moreover, when the regenerative signal 
from 1st reproducing-head 19a is displayed, there is an input of the command for 
performing a halt regenerative function from a user and there is an input of the 
command in a display 10, after moving 1st reproducing-head 19a, it is made to stand it 
still, and the record signal of the truck is repeated on the truck in which 1st 
reproducing-head 19a is present, and it is reproduced. Since the video signal recorded 
on a truck is recorded as one truck around one truck or the 1 field per frame, a static 
image is reproduced by the above-mentioned playback. 

[0142] Moreover, when the command of halt playback discharge is inputted by the 
user, 1st reproducing-head 19a is moved like 1st recording head 17a, and the 
above-mentioned high-speed playback is performed until it catches up with the truck 
in which performs time shift playback or 1 st recording head 1 7a is present. And after 
1st reproducing-head 19a catches up with 1st recording head 17a, the playback 
actuation by 1st reproducing-head 19a is suspended, and the display of a display 14 is 
changed to the display of the broadcast signal of broadcasting. When this halt 
playback actuation is attained, it becomes possible to realize still picture playback 
under interruption of the mode of operation 1 shown with the gestalt 1 of operation. 
[0143] Namely, by carrying out quiescence playback, trying to let the write-in data of 
the hard disk drive equipment at the time of receiving an interruption input pass, and 
reading hard disk drive equipment rather than drawing speed in response to an input at 
high speed When still picture playback is performed [ be / it / under / interruption 
period / of 1 time or multiple times / crossing ] and the viewing and listening is 
resumed, by performing the playback at high speed, the part interrupted in the 
meantime can be seen and the television set which can moreover catch up with 
broadcast actual in desired time amount becomes realizable. 

[0144] (2-3) Next, explain inversion playback actuation. In this playback actuation, the 
display in a display 10 is first switched to the display of the regenerative signal from 
[ from the recovery signal from a tuner 1 ] 1st reproducing-head 19a. And based on 
the control signal from reproducing-head position control section 23c, 1st 
reproducing-head 19a is sequence contrary to the sequence of the track number 
recorded by 1 st recording head 1 7a, and reproduces each truck alternately. Thereby, 
the image reproduced is regarded as the recorded image in time, and is reproduced as 
a reverse motion. 

[0145] (2-4) Next, explain coma delivery playback actuation. First, the 1st example of 
coma delivery actuation is explained. That is, 1 st reproducing-head of fixed time 
amount 1 9a is made to stand it still on the same truck in this case, and reproducing 
the image of the same truck in the meantime is continued. Next, it is made to move to 
the truck with which the next coma of the truck which reproduced 1st 
reproducing-head 1 9a now is recorded, and the same playback actuation as the above 
is carried out, and such actuation is repeated and is made to perform. Such coma 



delivery playback actuation is a kind of slow playback, and 1 coma * ***** seems to 
repeat the actuation referred to as standing it still on a screen. 

[01 46] Next, the 2nd example of coma delivery actuation is explained. That is, if the 
contents explained in the 1st example in this case and the following point are removed, 
it is fundamentally the same. That is, this 2nd example compensates the fault of the 
1st example that reproduction speed becomes slow too much. After quiescence 
playback operating on the same truck of the above-mentioned fixed time amount, it 
does not move to the truck with which the following coma was recorded, but 
specifically, it is said that it makes it move to the truck with which the coma of the 
number coma point was recorded, so that reproduction speed may not become slow 
too much. Therefore, at the point referred to as flying a truck off and reproducing, it is 
common in the above-mentioned high-speed playback. 

[0147] Moreover, it is also possible to set a truck as the almost same playback time 
amount as the usual playback actuation which carries out sequential playback by 
choosing appropriately the number of trucks over which it jumps in the 2nd example of 
this coma delivery actuation. Such coma delivery playback of uniform playback is also 
called stroboscope playback. 

[0148] The concrete for example, usual playback actuation takes T 1 hour to 
reproduce from the 1st truck to the 5th truck in order, and explains the case where 
the same T 1 hour as reproducing from the 6th continuing truck to the 1 0th truck in 
order is required to an example. In this case, if playback called the above-mentioned 
stroboscope playback is performed, it will jump over playback of the 1st truck, without 
reproducing the 5th truck from a time amount deed somewhat shorter than T 1 hour 
and the 2nd truck, and playback of the 6th truck will be exactly started 1 hour after T 
from playback initiation of the 1st truck. Playback of this 6th truck is time amount 
somewhat shorter than T 1 hour like the above too. 

[0149] Thus, the actuation which said between a recording track and regenerative 
tracks that it makes one record playback combination head go back and forth 
frequently a short period like the hard disk drive equipment for the usual data 
processors becomes unnecessary by having prepared separately the head only for 
records, and the head only for playbacks, respectively. Therefore, generating of the 
noise and the coma omission of record data can be prevented, and the effectiveness 
referred to as being able to lengthen the life of a head drive system is acquired. 
[0150] (II) Next, record / playback actuation at the time of using one magnetic disk of 
the double-sided record type which has n trucks, respectively for each field of a disk 
is described. Drawing 28 thru/or drawing 31 are the conceptual diagrams showing the 
correspondence relation between the track number of magnetic-disk 1 4 part in the 
double-sided record mold hard disk drive equipment of the record regenerative 
apparatus with a playback function of the gestalt 4 of this operation, and the ring-like 
address of the ring buffer realized by this hard disk drive equipment. 



[0151] Drawing 28 (a) It sets. A1, — An and A (n+1), — A2n The ring-like address of 
a ring buffer, T1 (1) T2 (1) — and T (n-1) (1) Tn (1) Tn (2) T (n-1) (2) — and T2 (2) T1 
(2) It is the truck formed in the magnetic disk 14. However, subscript (1) (2) The 
purport which is the truck formed in the magnetic-disk top face and the inferior 
surface of tongue, respectively is shown. 

[0152] (1) Explain from record actuation first Here, by 1st recording head 17a and 2nd 
recording head 1 7b, the points that data are recorded on both sides of a magnetic disk 
14 are the main differences with the case of the above (I). and explain focusing on the 
difference. 

[01 53] The field of the magnetic-disk 14 top in the top face of a magnetic disk 14, i.e., 
drawing 19 , is recorded by 1st recording head 17a, and an inferior surface of tongue, 
i.e., the field of the magnetic-disk 14 bottom in drawing 19 , is recorded by 2nd 
recording head 1 7b. 

[0154] The recording head drive section 21 makes 1st recording head 17a specifically 
drive as follows with 2nd recording head 17b based on the control signal from 
recording head position control section 23b. That is, 1st recording head 17a is drawing 
28 (b). As shown in drawing 29 The ring-like address of a ring buffer one by one from 
A1 A2, A3, — , A (n-2), it increases every [ 1 ] with A (n-1) and An — ** — alike — 
track number T1 of the top face of a magnetic disk 14 (1) from, starting record and 
moving toward the direction of inner circumference Track number T2 (1) T3 (1) ... and 
T (n-2) (1) T (n-1) (1) Tn (1) It records one after another to the truck which adjoins in 
order. At this time, 2nd recording head 17b does not perform record actuation. 
[0155] And when record to the track number Tn of the most-inner-circumference 
section of a magnetic disk 14 ends, the recording head drive section 21 makes 2nd 
recording head 17b drive as follows with 1st recording head 17a shortly based on the 
control signal from recording head position control section 23b. As shown in drawing 
30 and drawing 31 . the ring-like address of a ring buffer 2nd recording head 1 7b 
Namely, A (n+1), it increases every [ 1 ] with A (n+2), — , A (2n-2) and A (2n-1), and 
A2n — ** — alike — track number Tn of the inferior surface of tongue of a magnetic 
disk 4 (2) from, starting record and moving toward the direction of a periphery Track 
number T (n-1) (2) T (n-2) (2) ... and T3 (2) T2 (2) T1 (2) It records one after another 
to the truck which adjoins in order. 

[0156] When the above is summarized, the position control of a recording head is as 
follows. 

truck T1 (1) -> truck T2 (1) -> truck T3 (1) -> > truck Tn(1) -> truck Tn (2) -> 

truck Tn- 1 (2) the > truck T1 (2) — and The 2nd recording head is a truck T1 (2). 

After only 1 increases from A2n and the ring-like address of return and a ring buffer 
returns to A1, the 1st recording head is a truck T1 (1) again. It records and a series of 
actuation of a more than is repeated after this. 

[0157] When 1st recording head 17a and 2nd recording head 17b always repeat a 



series of above actuation, the broadcast signal sent while going back to the 
double-sided record type magnetic disk 14 fixed time from this time is always 
recordable. 

[0158] As mentioned above, from the predetermined truck on the 1st [ of the disk for 
record which makes both sides of a disk a recording surface ] recording surface, 
toward inner circumference or the direction of a periphery, move the 1st and 2nd 
recording heads, and each truck on above-mentioned one recording surface is 
received. Record data using the 1st recording head of the above, and after that move 
the 1st and 2nd recording heads of the above toward the above-mentioned migration 
direction and an opposite direction, and each truck on the 2nd [ of the 
above-mentioned disk for record ] recording surface is received. By making data 
record using the 2nd recording head of the above, repeating this the account 
actuation of a series of, and performing it henceforth In migration of the recording 
head for record actuation, there is no useless motion at the time of record actuation 
conventionally like equipment mentioned above, and the effectiveness that generating 
of the coma omission of record data can be prevented is demonstrated. 
[0159] (2) Next, describe playback actuation of a magnetic disk above-mentioned 
double-sided record type. As playback actuation, there are the playback playback 
actuation mentioned above, high-speed playback actuation, halt playback actuation, 
inversion playback actuation, and coma delivery playback actuation. If these actuation 
removes the point which uses both 1st reproducingHnead 1 9a and 2nd 
reproducing-head 19b, it is the same as the contents explained above (I) 
fundamentally. 

[0160] That is, playback playback actuation is a truck T1 (1) like record actuation. -> 

truck T2 (1) -> truck T3 (1) -> > truck Tn (1) -> truck Tn (2) -> truck Tn-1(2) — 

-> truck T1 (2) By reproducing in order The broadcast signal sent while going back 
fixed time from this time is always reproducible. 

[0161] Moreover, high-speed playback actuation for example, truck T1 (1) -> truck T3 

(1) -> > truck Tn-2(1) -> truck Tn (1) -> truck Tn (2) -> truck Tn-2(2) -> > 

truck T3 (2) -> truck T1 (2) Like It is realizable by reproducing by flying a coma 
suitably so that it may become playback more nearly high-speed than the time of 
record. Moreover, if it is possible to reduce the latency time of the operating cycles of 
the head only for playbacks, it is possible by reducing this to realize high-speed 
playback. 

[0162] And when such high-speed playback is attained, it becomes possible to realize 
the interruption television function of a mode of operation 1 shown with the gestalt 1 
of operation. That is, by recording the contents of broadcast, when viewing and 
listening of a television program is interrupted temporarily, and performing the 
playback at high speed, when the viewing and listening is resumed, the part interrupted 
in the meantime can be seen and the television set which can moreover catch up with 



broadcast actual in desired time amount becomes realizable. 

[0163] Moreover, it becomes possible by memorizing each of two or more interruption 
periods, and performing the playback at a high speed to realize two or more 
interruption function in the gestalt 1 of operation. 

[0164] Moreover, after halt playback actuation moves 1st reproducing-head 19a or 
the 2nd reproducing head to a necessary truck, it is made to stand it still, repeats the 
record signal of the truck and is reproduced. Since the video signal recorded on a 
truck is recorded as one truck around one truck or the 1 field per frame, a static image 
is reproduced by the above-mentioned playback. 

[0165] Since this halt playback actuation is possible, it becomes possible to realize 
still picture playback under interruption of the mode of operation 1 shown with the 
gestalt 1 of operation. Namely, by carrying out quiescence playback, trying to let the 
write-in data of the hard disk drive equipment at the time of receiving an interruption 
input pass, and reading hard disk drive equipment rather than drawing speed in 
response to an input at high speed When still picture playback is performed [ be / it / 
under / interruption period / of 1 time or multiple times / crossing ] and the viewing 
and listening is resumed, by performing the playback at high speed, the part 
interrupted in the meantime can be seen and the television set which can moreover 
catch up with broadcast actual in desired time amount becomes realizable. 
[0166] Moreover, inversion playback actuation is sequence with 1st reproducing-head 
19a or 2nd reproducing-head 19b contrary to the sequence of the track number 
recorded by 1st recording head 17a or 1st recording head 17b, and by reproducing 
each truck alternately, a playback image is regarded as a record image in time, and is 
reproduced as a reverse motion. 

[0167] Furthermore, coma delivery playback actuation makes 1st reproducing-head of 
fixed time amount 19a. or 2nd reproducing-head 19b stand it still on the same truck, 
and continues reproducing the image of the same truck in the meantime. Next, it is 
made to move to the truck with which the next coma of the truck which reproduced 
1st reproducing-head 19a or 2nd reproducing-head 19b now is recorded, and the 
same playback actuation as the above is carried out. and such actuation is repeated 
and is made to perform. 

[0168] Moreover, it is also possible to perform stroboscope playback by not moving to 
the truck with which the following coma was recorded, after quiescence playback 
operating on the same truck of the above-mentioned fixed time amount, but making it 
move to the truck with which the coma of the number coma point was recorded. 
[0169] Moreover, needless to say in the case of playback actuation, the 
above-mentioned record actuation by 1st recording head 1 7a and 2nd recording head 
17b is also performed, there is no useless motion at the time of record actuation 
conventionally like equipment mentioned above in migration of the recording head for 
record actuation the same with having explained above (I), and the effectiveness that 



generating of the coma omission of record data can prevent is acquired. 

[0170] The configuration of the record regenerative apparatus with a playback 
function which used two or more magnetic disks which have n trucks as a gestalt 5 of 
gestalt 5. of operation, next operation of this invention is explained using drawing 32 
and drawing 33 . The main differences between the gestalt 5 of this operation and the 
gestalt 4 of the above-mentioned implementation are points used two or more sheets, 
and explain a magnetic disk focusing on this difference. Here, the same sign is 
fundamentally given to the same thing with the gestalt 4 of the above-mentioned 
implementation, and the explanation is omitted. 

[0171] As shown in drawing 32 , the record regenerative apparatus of the gestalt 5 of 

this operation is a configuration which uses the magnetic disks 141, 142 14m of m 

sheets (m is two or more integers). Therefore, the head (refer to drawing 20 and 
drawin S 21 } of the configuration as what was explained with the gestalt 1 of the 
above-mentioned implementation with same recording head and reproducing head is 
prepared for every magnetic disk. the 1st used for 1st recording head 171a and 1st 
reproducing-head 191a which are specifically used for the 1st magnetic disk 141 by 
the thing of drawing 32 which performs one side record. 1st recording head 172a and 
1st reproducing-head 192a which are used for the 2nd magnetic disk 142, and ... and 
the 14m of the m-th magnetic disk - recording head 17ma and the 1st - it consists 

of reproducing-head 19ma(s). These recording head 171a 17ma are united with the 

recordmg head drive section 21. and move, and these reproducing-head 191a 19ma 

are constituted so that it may be united with the reproducing-head drive section 22 
and may move. 

[01 72] Moreover, the 1 st and 2nd recording heads 1 71a and 1 71 b and the 1 st and 2nd 
reproducing heads 191a and 191b which are used for the 1st magnetic disk 141 in the 
thing of drawing 33 which performs double-sided record. The 1st and 2nd recording 
heads 1 72a and 1 72b and the 1 st and 2nd reproducing heads 1 92a and 1 92b which are 
used for the 2nd magnetic disk 142. the 1st used for ... and the 14m of the m-th 
magnetic disk, and the 2nd - recording head 1 7ma and 1 7mb. the 1 st, and the 2nd - 
it consists of reproducing-head 19ma and 19mb. It is united with the recording head 

drive section 21, and these recording heads 171a and 171b 17ma, and 17mb move 

and these reproducing heads 191a and 191b 19ma. and 19mb are constituted so 

that it may be united with the reproducing-head drive section 22 and may move 
[0173] Drawing 34 thru/or drawing 51 are the conceptual diagrams showing the 
correspondence relation between the track number of the magnetic disk 141 in the 
one side record mold hard disk drive equipment of the record regenerative apparatus 

w.th a playback function of the gestalt 5 of this operation 14m part, and the 

nng-like address of the ring buffer realized by this hard disk drive equipment 20 
[0174] drawing - setting - RB - a ring buffer - D1 Or Dm A magnetic disk is 
shown. About the above configurations, record and playback actuation of the gestalt 5 



of this operation are explained using drawing 32 , drawing 34 , or drawing 51 . 

[0175] (III) Record / playback actuation at the time of first using m magnetic disks of 

the one side record type which has n trucks for each field is described. 

(1) Explain from record actuation first. Each recording head performs record actuation 

to the recording surface of the top face of each magnetic disk every other truck, 

moving toward the inner circumference section from the each magnetic disks [141 

14m ] outermost periphery, and it performs record actuation to the recording surface 
of the top face of each magnetic disk every other truck, moving toward the periphery 
section after that from the most-inner-circumference section. The recording head 
drive section 21 makes the 1st recording head 171a and 172a used for each magnetic 

dlsks 141 14m 17ma specifically drive as follows based on the control signal 

from recording head position control section 23b of drawing 32 . 

[0176] first — the 1st — recording head 171a 17ma of record actuation in the 

condition of being in the track number T1 of the outermost periphery of an each 

magnetic disks [141 14m ] top face are as follows. That is, data are first recorded 

on the track number T1 of the 1st magnetic disk 141 by 1st recording head 171a. Next, 
when the ring-like address of a ring buffer increases to A2 from A1. data are recorded 
on the track number T1 of the 2nd magnetic disk 142 by 2nd recording head 172a. 
thus, it is shown in drawing 34 thru/or drawing 36 — as — the ring-like address of a 
ring buffer — every [ 1 / A1 to ] - increasing — Am — reaching — the m-th — the 
same record actuation is successively repeated by it until data are recorded on the 
track number T1 of the 14m of the m-th magnetic disk by recording head 17ma. 
[0177] next, the thing for which the ring-like address of a ring buffer is set to Am+1 

from Am — the 1st — recording head 1 71a 1 7ma From the track number T1 of the 

outermost periphery of an each magnetic disks [141 14m ] top face After moving 

to track number T3 which flies and adjoins one inner circumference side, by the time 
the ring-like address of a ring buffer increases every [ 1 ] from Am+1 and it amounts 
to A2m. the following record actuation as well as the above-mentioned actuation will 
be performed, that is. it is shown in drawing 37 thru/or drawing 39 — as — the 1 st — 

the sequence of record by recording head 171a 17ma turns into sequence of track 

number T3 of the 1st magnetic disk 141. track number T3 of the 2nd magnetic disk 
142 track number T3 of the 14m of the m-th magnetic disk. 

[0178] As record actuation is performed one by one and it is indicated in drawing 40 
thru/or drawing 42 as the above migration of a recording head By the ring-like 
address of a ring buffer increasing every [ 1 ] from Am(n / 2-1)+1. and reaching Am 
(n/2) track number Tn- of the inner circumference section of the 14m of the m-th 
magnetic disk — 1 (1) ... and Tn- 1 (m) up to - after completing, record actuation is 

performed to the truck of an each magnetic disks [141 14m ] top face, moving to 

the periphery section from the track number Tn of the most-inner-circumference 
section. 



[0179] Namely, although record over each truck Tn of the each magnetic disks 

t 141 14m 3 most-inner-circumference section is performed by the ring-like 

address of a ring buffer increasing every [ 1 ] from Am(n/2)+1, and reaching Am (n / 
2+1) as shown in drawing 43 thru/or drawing 45 The sequence turns into sequence of 
the track number Tn of the track number Tn of the 1st magnetic disk 141. the track 

-number Tn of the 2nd magnetic disk 142 the 14m of the m-th magnetic disk. 

[01 80] Hereafter, as shown in drawing 46 thru/or drawing 48 , by the ring-like address 
of a ring buffer increasing every [ 1 ] from Am(n / 2+1 )+1, and reaching Am (n / 2+2) 
Track number Tn-2(1) ... and Tn-2(m) Although it receives and record is performed, 
and record over each magnetic disk is performed while one truck carries out 
sequential migration at a time toward the periphery section like the following As the 
sequence is performed in the same sequence as the above-mentioned explanation 
and is shown in drawing 49 thru/or drawing 51 By the ring-like address of a ring buffer 
increasing every [ 1 ] from Am(n-1)+1. and reaching Amn Track number T2 of the 
outermost periphery of the 4m of the m-th magnetic disk (1) Or T2 (m) Record is 
performed and the record actuation to the magnetic disk of m sheets takes a round by 
this record. 

[0181] When the above is summarized, the position control of a recording head is as 
follows. However, m single-sided disks shall exist and the inside of a parenthesis 
shows the class of head which performs record actuation. 

truck T1 (1) -> truck T1 (2) -> > truck T1 (m) -> truck T3 (1) -> truck T3 (2) 

-> > truck T3 (m) — -> truck Tn-1 (1) — -> truck Tn-1(2) -> > truck Tn- 1 (m) 

-> truck Tn (1) -> truck Tn (2) -> > truck Tn (m) -> truck Tn-2(1) -> truck Tn-2(2) 

->- -> truck Tn-2(m) > truck T2 (1) -> truck T2 (2) -> — -> truck T2 (m) And 

after the recording head set it the truck 1 and the ring-like address of return and a 
ring buffer is set to A1 from Amn, a recording head moves to the truck 1 on the front 
face of a disk again, and repeats a series of actuation of a more than after this. 
[0182] When each recording head always repeats a series of above actuation, the 
broadcast signal sent while going back to the double-sided record type magnetic disks 
141 -14m of m sheets fixed time from this time is always recordable. The capacity of 
record data can also be made to increase further by increasing the number of 
magnetic disks. 

[0183] Thereby, even when the number of magnetic disks increases in migration of the 
recording head for record actuation, the useless motion at the time of record 
actuation conventionally like equipment mentioned above is lost, and the 
effectiveness that generating of the coma omission of record data can be prevented is 
demonstrated. 

[0184] Moreover, when a 2m sheet one side record disk exists, it is also possible to 
perform position control of a recording head as follows. 

truck T1 (1) -> truck T1 (2) -> > truck T1 (m) -> truck T2 (1) -> -truck T2 (2) 



-> > truck T2 (m) > truck Tn-1(1 ) -> truck Tn-1 (2) -> > truck Tn-1 (m) -> 

truck Tn (1 ) -> truck Tn (2) -> — -> truck Tn (m) The -> truck Tn (m+1 ) -> truck Tn 

(m+2) -> > truck Tn (2m) -> truck Tn-1 (m+1 ) -> truck Tn-1 (m+2) -> — -> truck 

Tn-1 (2m) — -> truck T1 (m+1) -> truck T1 (m+2) -> — The -> truck T1 (2m) and a 
recording head on a truck 1 Return, After the ring-like address of a ring buffer is set 
to A1 from A2mn, a recording head moves to the truck 1 of a disk 1 - m again, and 
repeats a series of actuation of a more than after this. 

[0185] Thereby, the transit time of a head can be shortened more and generating of 
the coma omission of record data can be prevented more certainly. 
[0186] (2) Next, describe playback actuation. There are the playback playback 
actuation explained with the gestalt 1 of the above-mentioned implementation as 
playback actuation, high-speed playback actuation, halt playback actuation, inversion 
playback actuation, and coma delivery playback actuation. If these actuation removes 
the point that the number of the magnetic disks to be used is [ two or more ] etc.. it is 
the same as the contents fundamentally mentioned above, namely, in the case of 

playback playback actuation truck T1 (1) -> truck T1 (2) -> > truck T1 (m) -> truck 

T3 (1) -> truck T3 (2) -> > truck T3 (m) — -> truck Tn-1 (1) — -> truck Tn-1 (2) 

-> > truck Tn- 1 (m) -> truck Tn (1) -> truck Tn (2) -> > truck Tn (m) -> truck 

Tn-2(1) -> truck Tn-2(2) ->— -> truck Tn~2(m) > truck T2 (1) -> truck T2 (2) -> 

> truck T2 (m) By reproducing the data of two or more magnetic disks in order Or 

when a 2m sheet one side record disk exists, truck T1 (1) -> truck T1 (2) -> > 

truck T1 (m) -> truck T2 (1) -> truck T2 (2) -> > truck T2 (m) — -> truck Tn-1(1) 

-> truck Tn-1 (2) -> — -> truck Tn-1 (m) -> truck Tn (1) -> truck Tn (2) -> — -> 
truck Tn (m) The -> truck Tn (m+1) -> truck Tn (m+2) -> — -> truck Tn (2m) -> truck 
Tn-1 (m+1) -> truck Tn-1 (m+2) -> — -> truck Tn-1 (2m) — -> truck T1 (m+1) -> 
truck T1 (m+2) -> — two or more magnetic disks in the order of the -> truck T1 (2m) 
By reproducing, rather than the time of these data being recorded, the data can be 
reproduced after fixed time amount, and it can display on a display. 
[0187] moreover, in the case of high-speed playback actuation truck T1 (1) -> truck 

T1 (3) -> > truck T1 (m) -> truck T3 (1) -> truck T3 (3) -> > truck T3 (m) — -> 

truck Tn-1 (1) - -> truck Tn-1 (3) ->— > truck Tn- 1 (m) -> truck Tn (1) -> truck Tn 
(3) -> > truck Tn (m) truck Tn-2(1) -> truck Tn-2(3) -> > truck Tn-2(m) 

> truck T2 (1) -> truck T2 (3) -> — -> truck T2 (m) This is realizable by playing 
each magnetic disk above every other one like, and reproducing the data of two or 
more magnetic disks. 

[0188] Or when a 2m sheet one side record disk exists, truck T1 (1) -> truck T1 (3) 

->— > truck T1 (m) -> truck T2 (1) -> truck T2 (3) -> > truck T2 (m) - -> truck 

Tn-1(1) -> truck Tn-1 (3) -> — -> truck Tn-1 (m) -> truck Tn (1) -> truck Tn (3) -> 

> truck Tn (m) -> truck Tn (m+1) -> truck Tn (m+3) -> > truck Tn (2m) 

-> truck Tn-1 (m+1) -> truck Tn-1 (m+3) -> — -> truck Tn-1 (2m) — -> truck T1 



(m + 1) -> truck T1 (m + 3) -> - like the -> truck T1 (2m) By playing each magnetic disk 
above every other one. and reproducing the data of two or more magnetic disks 
moreover, high-speed playback actuation It also becomes possible by playing neither 
a truck nor a disk at intervals, but only reducing the latency time in the case of 
playback actuation as mentioned above, from having the head for playback apart from 
the head for record, to realize this. 

[0189] And when such high-speed playback is attained, it becomes possible to realize 
the interruption television function of a mode of operation 1 shown with the gestalt 1 
of operation. That is. by recording the contents of broadcast, when viewing and 
listening of a television program is interrupted temporarily, and performing the 
Playback at high speed, when the viewing and listening is resumed, the part interrupted 
m the meantime can be seen and the television set which can moreover catch up with 
broadcast actual in desired time amount becomes realizable. 

[0190] Moreover, after it memorizes each of two or more interruption periods and the 
last interruption period expires, it becomes possible by performing the playback at a 
h.gh speed to realize two or more interruption function in the gestalt 1 of operation 
Moreover, after halt playback actuation moves the reproducing head to a necessary 
truck, ft is made to stand it still, repeats the record signal of the truck and is 
reproduced. Since the video signal recorded on a truck is recorded as one truck 
around one truck or the 1 field per frame, a static image is reproduced by the 
above-mentioned playback. Since this halt playback actuation is attained, it becomes 
poss,ble to realize still picture playback under interruption of the mode of operation 1 
shown with the gestalt 1 of operation. 

[0191] Namely, by carrying out quiescence playback, trying to let the write-in data of 
the hard disk drive equipment at the time of receiving an interruption input pass and 
readrng hard disk drive equipment rather than drawing speed in response to an input at 
high speed When still picture playback is performed [ be / it / under / interruption 
period / of 1 time or multiple times / crossing ] and the viewing and listening is 
resumed, by performing the playback at high speed, the part interrupted in the 
meantime can be seen and the television set which can moreover catch up with 
broadcast actual in desired time amount becomes realizable. 

[0192] Moreover, inversion playback actuation is the sequence that the reproducing 
head ,s contrary to the sequence of the track number recorded by the recording head 
and by reproducing each truck alternately, a playback image is regarded as a record 
image in time, and is reproduced as a reverse motion. 

[0193] Furthermore, coma delivery playback actuation makes the fixed time amount 
reproducing head stand it still on the same truck, and continues reproducing the image 
of the same truck in the meantime. Next, it is made to move to the truck with which 
the next coma of the truck which reproduced the reproducing head now is recorded 
and the same playback actuation as the above is carried out. and such actuation is 



repeated and is made to perform. 

[0194] Moreover, it is also possible not to move to the truck with which the following 
coma was recorded, after quiescence playback operating on the same truck of the 
above-mentioned fixed time amount, but to make it move to the truck with which the 
coma of the number coma point was recorded, and to perform stroboscope playback 
by things. 

[0195] The above-mentioned record actuation by recording head 171a-17ma is also 
performed, moreover — the time of these playback actuation — needless to say — 
the 1st — Thus, even when the number of magnetic disks increases, in migration of 
the recording head for record actuation, there is no useless motion at the time of 
record actuation conventionally like equipment mentioned above the same with having 
explained above (II), and the effectiveness that generating of the coma omission of 
record data can be prevented is acquired. 

[0196] (IV) Next, record / playback actuation at the time of using m magnetic disks of 
the double-sided record type which has n trucks for each field is described. Drawing 
52 thru/or drawing 66 are the conceptual diagrams showing the correspondence 
relation between the track number of the magnetic disk 141 in the double-sided 
record mold hard disk drive equipment of the record regenerative apparatus with a 

playback function of the gestalt 5 of this operation 14m part, and the ring-like 

address of the ring buffer realized by this hard disk drive equipment. 
[0197] About the above configurations, record and playback actuation of the gestalt 5 
of this operation are explained using drawing 33 . drawing 52 . or drawing 66 . Record / 
playback actuation at the time of using m magnetic disks of the double-sided record 
type which has n trucks for each field is described. 

[0198] (1) Explain from record actuation first. Each recording head performs record 
actuation to the recording surface of the top face of each magnetic disk, moving 

toward the inner circumference section from the each magnetic disks [141 14m ] 

outermost periphery, and it performs record actuation to the recording surface of the 
inferior surface of tongue of each magnetic disk, moving toward the periphery section 
after that from the most-inner-circumference section. The recording head drive 
section 21 makes the 1st recording head 171a and 172a used for each magnetic disks 

141 14m 17ma specifically drive as follows based on the control signal from 

recording head position control section 23b of drawing 21 with the 2nd recording head 
171b and 172b 17mb. 

[0199] first - the 1st - recording head 171a 17ma of record actuation in the 

condition of being in the track number T1 of the outermost periphery of an each 
magnetic disks [ 141 14m ] top face are as follows. 

[0200] That is, as shown in drawing 52 . when the ring-like address of a ring buffer is 
first set to A1. it is the track number T1 of the 1st magnetic disk 141 (1) by 1st 
recording head 171a. Data are recorded. Next, when the ring-like address of a ring 



buffer increases to A2 from A1, as shown in drawing 53 , it is the track number T1 of 
the 2nd magnetic disk 142 (1) by 2nd recording head 1 72a. Data are recorded, thus, by 
the ring-like address of a ring buffer increasing every [ 1 ] from A2, and reaching Am 
shows to drawing 54 — as — the m-th — recording head 1 7ma - track number T1 of 
the 14m of the m-th magnetic disk (1) The same record actuation is successively 
-repeated until data are recorded. 

[0201] next the thing for which the ring-like address of a ring buffer is set to Am+1 

from Am — the 1st — recording head 1 71a 1 7ma After moving to the track number 

T2 which adjoins an inner circumference side from the track number T1 of the 

outermost periphery of an each magnetic disks [141 14m ] top face, as shown in 

drawing 55 thru/or drawing 57 By the time the ring-like address of a ring buffer 
increases every [ 1 ] from Am+1 and it amounts to A2m, the following record actuation 
as well as the above-mentioned actuation will be performed, namely, the 1st — the 

sequence of record by recording head 171a 17ma turns into sequence of the track 

number T2 of the track number T2 of the 1st magnetic disk 141, the track number T2 

of the 2nd magnetic disk 142 the 14m of the m-th magnetic disk. 

[0202] The above migration of a recording head, and by performing record actuation 
one by one. and the ring-like address of a ring buffer increasing every [ 1 ] from 
A2m+1. and reaching Am(n-1)+1 thru/or Amn it is shown in drawing 58 thru/or 
drawing 60 — as — track number Tn of the most-inner-circumference section of the 
14m of the m-th magnetic disk (1) Or Tn (m) up to, after completing Then, record 

actuation is performed to the truck of an each magnetic disks [141 14m ] inferior 

surface of tongue. moving to the periphery section from the 
most-inner-circumference section. In this case, the 2nd recording head 171b and 
172b 17mb are used for record actuation. That is, as shown in drawing 61 thru/or 
drawing 63 , the ring-like address of a ring buffer increases every [ 1 ] from Amn+1, 

and the sequence of record over each truck Tn of the each magnetic disks [141 

14m ] most-inner-circumference section turns into sequence of the track number Tn 
of the track number Tn of the 1st magnetic disk 141, the track number Tn of the 2nd 

magnetic disk 142 the 14m of the m-th magnetic disk by reaching Am (n+1). 

[0203] Hereafter, the sequence of record of as opposed to [ while one truck carries 

out sequential migration at a time toward the periphery section ] each magnetic disk is 

the track number T1 of the outermost periphery of the 14m of the m-th magnetic disk 

(1), as it is carried out in the same sequence as the above-mentioned explanation and 

is shown in drawing 64 thru/or drawing 66 . Or track number T1 (m) The record 

actuation to the magnetic disk of m sheets takes a round by record. 

[0204] When the above is summarized, the position control of a recording head is as 

follows. However, a double-sided disk shall consider as m sheets, and the inside of a 

parenthesis shall show the class of head which performs record actuation. 

Truck T1 (1) -> truck T1 (2) -> — -> truck T1 (m) -> truck T2 (1) -> truck T2 (2) -> 



- -> truck T2 (m) - -> truck Tn (1 ) -> truck Tn (2) -> — -> truck Tn (m) The above 
is record actuation on the top face of a disk. It continues. -> truck Tn (1) -> truck Tn 
(2) -> — -> truck Tn (m) -> truck Tn-1 (1 ) -> truck Tn-1 (2) -> [ -> truck T1 (2) -> — 

-> truck T1 (m) The above is record actuation under a disk. ] > truck Tn-1(m) — 

-> truck T1 (1) And after the recording head set it the truck T1 on the rear face of a 
disk and the ring-like address of return and a ring buffer is set to A1 from A2mn, a 
recording head moves to the truck T1 on the front face of a disk again, and repeats a 
series of actuation of a more than after this. 

[0205] When each recording head always repeats a series of above actuation, the 
broadcast signal sent while going back to the double-sided record type magnetic disks 
141 -14m of m sheets fixed time from this time is always recordable. The capacity of 
record data can also be made to increase further by increasing the number of 
magnetic disks. Thereby, even when the number of magnetic disks increases in 
migration of the recording head for record actuation, the useless motion at the time of 
record actuation conventionally like equipment mentioned above is lost, and the 
effectiveness that generating of the coma omission of record data can be prevented is 
demonstrated. 

[0206] Moreover, when a 2m sheet double-sided record disk exists, it is also possible 
to perform position control of a recording head as follows, for example. 

truck T1 (1) -> truck T1 (2) -> > truck T1 (m) -> truck T2 (1) -> truck T2 (2) 

-> > truck T2 (m) > truck Tn (1) -> truck Tn (2) -> — -> truck Tn (m) The -> 

truck Tn (m+1) -> truck Tn (m+2) -> — The -> truck Tn (2m) -> truck Tn-1 (m+1) -> 
truck Tn-1 (m+2) -> — -> truck Tn-1 (2m) — -> truck T1 (m+1 ) -> truck T1 (m+2) -> 
— More than -> truck T1 (2m) is record actuation on the top face of a disk. Then, the 
same record actuation as this is performed also to a disk inferior surface of tongue. 
[0207] Thus, even when the number of magnetic disks increases in migration of the 
recording head for record actuation by the approach of saying from a periphery to 
inner circumference by the disk 1 - m. and saying from inner circumference to a 
periphery by disk m+1 -2m, the useless motion at the time of record actuation 
conventionally like equipment mentioned above is lost, and the effectiveness that 
generating of the coma omission of record data can be prevented is demonstrated. In 
addition, the number of sheets of a disk does not need to be even in this case. 
[0208] (2) Next, describe playback actuation. There are the playback playback 
actuation explained with the gestalt 1 of the above-mentioned implementation as 
playback actuation, high-speed playback actuation, halt playback actuation, inversion 
playback actuation, and coma delivery playback actuation. If these actuation removes 
the point that the number of the magnetic disks to be used is [ two or more ] etc., it is 
the same as the contents fundamentally mentioned above. 

[0209] That is, in the case of playback playback actuation, it is -> truck Tn (2) ->. 
Truck T1 (1) -> truck T1 (2) -> -- -> truck T1 (m) -> truck T2 (1) -> truck T2 (2) -> 



> truck T2 (m) > truck Tn (1) — More than the -> truck Tn (m) is playback 

actuation on the top face of a disk. It continues. -> truck Tn (1) -> truck Tn (2) -> — 

-> truck Tn (m) -> truck Tn-1 (1 ) -> truck Tn-1 (2) -> [ -> truck T1 (2) -> > truck 

T1 (m) The above is playback actuation under a disk. ] > truck Tn-1(m) > 

truck T1 (1) By reproducing the data of two or more magnetic disks in such order, 
rather than the time of these data being recorded, the data can be reproduced after 
fixed time amount, and it can display on a display. 

[0210] When a 2m sheet double-sided record disk exists, moreover, for example truck 

T1 (1) -> truck T1 (2) -> > truck T1 (m) -> truck T2 (1) -> truck T2 (2) -> > 

truck T2 (m) > truck Tn (1) -> truck Tn (2) -> — -> truck Tn (m) The -> truck Tn 

(m+1) -> truck Tn (m+2) -> - The -> truck Tn (2m) -> truck Tn-1 (m+1) -> truck 

Tn-1 (m+2) -> > truck Tn-1 (2m) > truck T1 (m+1) -> truck T1 (m+2) -> — 

More than -> truck T1 (2m) is playback actuation on the top face of a disk. Then, the 
same playback actuation as this is performed also to a disk inferior surface of tongue. 
[021 1] Thus, by the approach of saying from a periphery to inner circumference by the 
disk 1 - m, and saying from inner circumference to a periphery by disk m+1 -2m, by 
reproducing the data of two or more magnetic disks, the data can be reproduced after 
fixed time amount, and it can display on a display rather than the time of these data 
being recorded. In addition, the number of sheets of a disk does not need to be even in 
this case. 

[0212] Moreover, in the case of high-speed playback actuation, it is -> truck Tn (3) ->. 
Truck T1 (1) -> truck T1 (3) -> — -> truck T1 (m) -> truck T2 (1) -> truck T2 (3) -> 

> truck T2 (m) > truck Tn (1) — More than the -> truck Tn (m) is playback 

actuation on the top face of a disk. It continues. -> truck Tn (1) -> truck Tn (3) -> — 
-> truck Tn (m) -> truck Tn-1(1) -> truck Tn-1 (3) -> [ -> truck T1 (3) -> — -> truck 

T1 (m) The above is playback actuation under a disk. ] > truck Tn-1(m) > 

truck T1 (1) This is realizable by playing each magnetic disk above every other one to 
****, and reproducing the data of two or more magnetic disks. 

[0213] When a 2m sheet double-sided record disk exists, moreover, for example truck 

T1 (1) -> truck T1 (3) -> > truck T1 (m) -> truck T2 (1) -> truck T2 (3) -> > 

truck T2 (m) > truck Tn (1) -> truck Tn (3) -> — -> truck Tn (m) The -> truck Tn 

(m+1) -> truck Tn (m+3) -> — The -> truck Tn (2m) -> truck Tn-1 (m+1) -> truck 

Tn-1 (m+3) -> — -> truck Tn-1 (2m) > truck T1 (m+1) -> truck T1 (m+3) -> — 

More than -> truck T1 (2m) is playback actuation on the top face of a disk. Then, the 
same playback actuation as this is performed also to a disk inferior surface of tongue. 
[0214] Thus, this is realizable by playing each magnetic disk above every other one. 
and reproducing the data of two or more magnetic disks by the approach of saying 
from a periphery to inner circumference by the disk 1 - m, and saying from inner 
circumference to a periphery by disk m+1 -2m. In addition, the number of sheets of a 
disk does not need to be even in this case. Moreover, high-speed playback actuation 



plays neither a truck nor a disk at intervals as mentioned above, but if it is possible to 
reduce the latency time of the head for playback, it will become possible [ also 
realizing by reducing this ]. 

[0215] And when such high-speed playback is attained, it becomes possible to realize 
the interruption television function of a mode of operation 1 shown with the gestalt 1 
of operation. That is. by recording the contents of broadcast, when viewing and 
listening of a television program is interrupted temporarily, and performing the 
playback at high speed, when the viewing and listening is resumed, the part interrupted 
in the meantime can be seen and the television set which can moreover catch up with 
broadcast actual in desired time amount becomes realizable. 

[0216] Moreover, after it memorizes each of two or more interruption periods and the 
last interruption period expires, it becomes possible by performing the playback at a 
high speed to realize two or more interruption function in the gestalt 1 of operation. 
[0217] Moreover, after halt playback actuation moves the reproducing head to a 
necessary truck, it is made to stand it still, repeats the record signal of the truck and 
is reproduced. Since the video signal recorded on a truck is recorded as one truck 
around one truck or the 1 field per frame, a static image is reproduced by the 
above-mentioned playback. Since it has this halt playback actuation, it becomes 
possible to realize still picture playback under interruption of the mode of operation 1 
shown with the gestalt 1 of operation. 

[0218] Namely, by carrying out quiescence playback, trying to let the write-in data of 
the hard disk drive equipment at the time of receiving an interruption input pass, and 
reading hard disk drive equipment rather than drawing speed in response to an input at 
high speed When still picture playback is performed [ be / it / under / interruption 
period / of 1 time or multiple times / crossing ] and the viewing and listening is 
resumed, by performing the playback at high speed, the part interrupted in the 
meantime can be seen and the television set which can moreover catch up with 
broadcast actual in desired time amount becomes realizable. 

[0219] Moreover, inversion playback actuation is the sequence that the reproducing 
head is contrary to the sequence of the track number recorded by the recording head, 
and by reproducing each truck alternately, a playback image is regarded as a record 
image in time, and is reproduced as a reverse motion. 

[0220] Furthermore, coma delivery playback actuation makes the fixed time amount 
reproducing head stand it still on the same truck, and continues reproducing the image 
of the same truck in the meantime. Next, it is made to move to the truck with which 
the next coma of the truck which reproduced the reproducing head now is recorded, 
and the same playback actuation as the above is carried out. and such actuation is 
repeated and is made to perform. 

[0221] Moreover, it is also possible not to move to the truck with which the following 
coma was recorded, after quiescence playback operating on the same truck of the 



above-mentioned fixed time amount, but to make it move to the truck with which the 
coma of the number coma point was recorded, and to perform stroboscope playback 
by things. 

[0222] moreover — the time of this playback actuation — needless to say — the 1st 
recording head 1 71 — a to 1 7 ma It sets to migration of the recording head for record 
actuation the same with having explained above (II). even when the above-mentioned 
record actuation by recording head 191a-19ma is also performed and the number of 
magnetic disks increases in this way. the 2nd — There is no useless motion at the 
time of record actuation conventionally like equipment mentioned above, and the 
effectiveness that generating of the coma omission of record data can be prevented is 
acquired. 

[0223] Although the gestalten 4 and 5 of the above-mentioned implementation 
explained the case which is gestalt 6. of operation where one broadcast signal was 
reproduced the whole surface on a display, it is easy to be natural even if it is the 
configuration which reproduces the broadcast signal of not only this but two or more 
channels. In this case, as shown in drawing 67 and drawing 68 , the thing of the same 
configuration as drawing 18 , the tuner 1 explained by drawing 19 , the 
information-compression circuit 2, and a record circuit 3 is prepared according to the 
individual for 141-14m of every magnetic disks of m sheets. 

[0224] In drawing 67 and drawing 68 , the tuner m01, the information-compression 
circuit m02, and the record circuit m03 are formed [ the tuner 101, the 
information-compression circuit 102, and the record circuit 103 ] for the tuner 201, 
the information-compression circuit 202. and the record circuit 203 to ... and the 14m 
of the m-th magnetic disk to the 2nd magnetic disk 142 to the 1st magnetic disk 141, 
respectively. The regenerative-apparatus section 120 is equipped with the 
reproducing-head selection section 121 which chooses the reproducing head, the 
regenerative circuit 122, and the information expanding circuit 123 according to the 
magnetic disk for playback. 

[0225] The record actuation to each magnetic disk here is fundamentally the same 
except for the contents explaining the case where one magnetic disk is used with the 
gestalt 4 of the above-mentioned implementation, and the following point. Namely, in 
the case of the gestalt 6 of this operation shown in drawing 67 and drawing 68 . unlike 
the above-mentioned case, it is recorded one [ at a time ] for 141-14m of every 
magnetic disks simultaneous [ the broadcast signal of the channel which is different 
from each other to that one side and both sides respectively ]. And the high-speed 
playback is attained by having the reproducing head separately from a recording head. 
For this reason, when use one of two or more tuners as the Maine tuner, the contents 
of broadcast when broadcast of the Maine tuner is extended with other one tuner are 
recorded using this effectiveness, high-speed playback of those contents is carried 
out after extended termination and it catches up with the contents of broadcast which 



this is broadcasting, the so-called double of broadcasting hours can be canceled by 
reproducing that usually broadcast. 

[0226] Moreover, the zapping connector to which it can view and listen, without being 
lacking in the contents of all broadcasts by usually reproducing, and performing this 
actuation whenever it changes a channel if reproduce any one of the signals of two or 
more tuners on a display, the signal of the remaining tuners is recorded on the 
magnetic disk, high-speed playback of one of them is carried out and it catches up 
with the broadcast under broadcasting is realizable. 

[0227] moreover — the time of this playback actuation — needless to say — the 1st 
recording head 1 71 — a to 17 ma It sets to migration of the recording head for record 
actuation the same with having explained above (II), even when the above-mentioned 
record actuation by recording head 191a-19ma is also performed and the number of 
magnetic disks increases in this way. the 2nd — There is no useless motion at the 
time of record actuation conventionally like equipment mentioned above, and the 
effectiveness that generating of the coma omission of record data can be prevented is 
acquired. 

[0228] In addition, as shown in drawing 69 and drawing 70 , one side or the magnetic 
disk drive equipment of double-sided record may be constituted so that it may 
prepare for every tuner. Since a location is controllable in independent to the 
reproducing head by making it this appearance, respectively, the effectiveness that 
the record signal in the time of day when two or more channels differ is reproducible 
to coincidence is demonstrated. 

[0229] Although the gestalten 4. 5, and 6 of the above-mentioned implementation 
explained the case which is gestalt 7. of operation where one broadcast signal was 
reproduced the whole surface on a display, even if it is the configuration which 
reproduces the broadcast signal of two or more channels to coincidence, it is easy to 
be natural by performing not only this but screen separation. In this case, as shown in 
drawing 71 and drawing 72 , the thing of the same configuration as drawing 18 . the 
tuner 1 explained by drawing 19 , the information-compression circuit 2, and a record 
circuit 3 is prepared according to the individual for 141 -14m of every magnetic disks 
of m sheets. 

[0230] In drawing 71 and drawing 72 , the tuner m01, the information-compression 
circuit m02, and the record circuit m03 are formed [ the tuner 101, the 
information-compression circuit 102. and the record circuit 103 ] for the tuner 201, 
the information-compression circuit 202, and the record circuit 203 to ... and the 14m 
of the m-th magnetic disk to the 2nd magnetic disk 142 to the 1st magnetic disk 141. 
respectively. The regenerative-apparatus section 120 is equipped with the 
reproducing-head selection section 121 which chooses the reproducing head, the 
regenerative circuit 122, the information expanding circuit 123, and the multi-window 
composition circuit 124 for reproducing the record signal of two or more channels to 



coincidence, and outputting it on one display 10 according to the magnetic disk for 
playback. 

[0231] The record actuation to each magnetic disk here is fundamentally the same 
except for the contents explaining the case where one magnetic disk is used with the 
gestalt 4 of the above-mentioned implementation, and the following point. Namely, in 
the case of the gestalt 7 of this operation shown in drawing 71 and drawing 72 , unlike 
the above-mentioned case, it is recorded one [ at a time ] for 141-1 4m of every 
magnetic disks simultaneous [ the broadcast signal of the channel which is different 
from each other to that one side and both sides ]. And the high-speed playback is 
attained performing this for playback actuation of the reproducing head at a high 
speed rather than record actuation of a recording head, or by reducing the latency 
time of the reproducing head. Therefore, the full time multi-screen playback which 
compounds the regenerative signal of a different channel and indicates by 
multi-window one by the multi-window composition circuit 124 is realizable. 
[0232] Moreover, after the viewer chose one of the multi-window displays, when this 
channel is usually reproduced by playback, or it reproduces by high-speed playback 
and it catches up with broadcasting broadcast, the rapid-traverse index usually 
returned to playback is realizable. 

[0233] In addition, as shown in drawing 73 and drawing 74 . it is good also as a 
configuration which can drive the reproducing head separately for every magnetic disk. 
Since a location is controllable in independent to the reproducing head by making it 
this appearance, respectively, the effectiveness that the record signal in the time of 
day when two or more channels differ is reproducible to coincidence is demonstrated. 
[0234] Moreover, although the gestalt 4 of the above-mentioned implementation 
thru/or 7 explained the case where a magnetic disk was used, as a disk for record, 
even if it is the rewritable disk-like medium of not only this but an optical disk etc., 
application of this invention is possible, and the same effectiveness as the above is 
acquired even in this case. Furthermore, although the method with which this 
compresses a video signal for every coma in the present condition although the 
information-compression technique of an information-compression circuit was not 
explained is most suitable in the gestalt 4 of the above-mentioned implementation 
thru/or especially 7. if JPEG. MPEG, or the further efficient compression sign is 
realizable, it will be possible to use that coding technique and the same effectiveness 
as the above will be acquired even in this case. 
[0235] 

[Effect of the Invention] As mentioned above, according to invention concerning claim 
1. it sets to a television set. The tuner which receives a television video signal, and the 
data accumulation section which accumulates the video signal received with this 
tuner by fixed time amount. The write-in pointer which writes the above-mentioned 
video signal in this data accumulation section serially. The data storage means 



containing the read-out pointer which reads the video signal by which are recording 
was carried out [ above-mentioned ], A selection means to have switched the 
playback video signal which is an output from this data storage means, and the 
video-signal output received with the above-mentioned tuner, and to output a gap or 
one side. Since it had the above-mentioned data storage means and the control 
means which controls actuation of a selection means according to the external input, 
it is effective in the television set which can view and listen to the video signal under 
broadcasting or the video signal which carried out the time shift from the data 
accumulation section being realizable. 

[0236] Moreover, according to invention concerning claim 2. it sets to a television set 
according to claim 1. When it writes in as the above-mentioned external input signal 
and an indication signal is inputted, the write-in pointer of the above-mentioned data 
storage means When writing is started and a playback indication signal is inputted as 
the above-mentioned external input signal, the read-out pointer of the 
above-mentioned data storage means While starting read-out. since it was made for 
the above-mentioned selection means to choose and output the playback video signal 
from the above-mentioned data storage means, it is effective in the television set 
which is reproduced behind, and can view and listen to the video signal of the period of 
a write-in indication signal and a playback indication signal being realizable. 
[0237] Moreover, according to invention concerning claim 3, it sets to a television set 
according to claim 2. The read-out pointer of the above-mentioned data storage 
means during the time of the above-mentioned playback indication signal being 
inputted from the time of the above-mentioned write-in indication signal being 
inputted Since it was made to carry out the playback output of the video signal 
currently outputted from the above-mentioned tuner as a static image when the 
above-mentioned write-in indication signal was inputted It replaces with a 
broadcasting video signal at the period of a write-in indication signal and a playback 
indication signal, a static image is projected, and it is effective in the television set 
which is reproduced behind, and can view and listen to a video signal in the meantime 
being realizable. 

[0238] Moreover, according to invention concerning claim 4, it sets to a television set 
according to claim 1. When it has two or more tuners, it writes in as the 
above-mentioned external input signal and an indication signal is inputted, the 
above-mentioned selection means While choosing and outputting the video signal 
received with one certain tuner, the write-in pointer of the above-mentioned data 
storage means When the writing of a video signal which received with other one tuner 
is started and a playback indication signal is inputted as the above-mentioned 
external input signal, the read-out pointer of the above-mentioned data storage 
means While reproducing the video signal received with one tuner which starts 
read-out and exists the account of a top. the above-mentioned selection means 



Since it was made to choose and output the playback video signal from the 
above-mentioned data storage means, while viewing and listening to a certain channel, 
another channel is recorded, and it is effective in the television set which is 
reproduced behind, and can view and listen to a video signal in the meantime being 
realizable. 

[0239] Moreover, according to invention concerning claim 5. it sets to a television set 
according to claim 1. When [ which it has two or more tuners, and was inputted as the 
above-mentioned external input signal ] it writes in and an indication signal is inputted, 
the above-mentioned selection means While choosing and outputting the video signal 
received with one tuner in [ of plurality ] the above, the write-in pointer of the 
above-mentioned data storage means When the writing of a video signal which 
received with other tuners in the above of plurality is started and a channel change 
indication signal is inputted as the above-mentioned external input signal. The video 
signal received with other tuners of the above-mentioned plurality recorded by the 
time the read-out pointer of the above-mentioned data storage means started 
read-out and this channel change signal was inputted It reproduces at a high speed 
rather than the drawing speed of the above-mentioned write-in pointer. The 
above-mentioned selection means It is the thing it was made to choose and output 
the playback video signal from the above-mentioned data storage means. When 
another channel is recorded while viewing and listening to a certain channel, and a 
video signal in the meantime is reproduced behind, It can be made to catch up with a 
video signal while broadcasting the video signal under playback, and it is effective in 
the television set which can reproduce a video signal being realizable, without 
producing a lack part with the video signal under broadcasting. 

[0240] According to invention concerning claim 6, in a television set according to 
claim 1, it has two or more tuners. Moreover, the above-mentioned data storage 
means When the video signal received with two or more tuners specified by the 
external input signal of two or more above-mentioned tuners is recorded on 
coincidence and a playback indication signal is inputted as an external input signal. 
While the above-mentioned data storage means reads to coincidence two or more 
video signals recorded on the above-mentioned data-logging means, the 
above-mentioned selection means When two or more video signals read to this 
coincidence are chosen and outputted and a channel decision indication signal is 
inputted as an external input signal, the above-mentioned selection means Since it 
was made to choose and output from from only the playback video signal received and 
recorded among two or more above-mentioned playback video signals with the tuner 
specified by the above-mentioned channel decision signal It is effective in the 
television set which can begin to project the video signal of the channel for which 
indicates two or more recorded video signals by multi-window one, and a viewer asks 
from the inside being realizable. 



[0241] According to invention concerning claim 7, in a television set according to 
claim 1. it has two or more tuners. Moreover, the above-mentioned data storage 
means When the video signal received with two or more tuners specified by the 
external input signal of two or more above-mentioned tuners is recorded on 
coincidence and a playback indication signal is inputted as an external input signal, 
While the above-mentioned data storage means reads to coincidence two or more 
video signals recorded on the above-mentioned data-logging means, the 
above-mentioned selection means Since two or more video signals read to this 
coincidence are chosen and it was made to output, it is effective in the television set 
which indicates two or more recorded video signals by multi-window one, and can 
begin to project the video signal being realizable. 

[0242] When the above-mentioned playback indication signal is inputted into either of 
claims 2, 4. 6, and 7 according to invention concerning claim 8. in the television set of 
a publication moreover, the above-mentioned read-out pointer Until the address of 
this read-out pointer is in agreement with the address of the above-mentioned 
write-in pointer When it reads at high speed, high-speed playback of the video signal 
is carried out and both the above-mentioned addresses are in agreement from the 
drawing speed of the above-mentioned write-in pointer, the above-mentioned 
selection means Since the output of the above-mentioned tuner is chosen and it was 
made to output this, when high-speed playback of the recorded video signal is carried 
out and it catches up with the video signal which this is broadcasting, it is effective in 
the television set which can change to the display of the video signal under 
broadcasting automatically being realizable. 

[0243] Moreover, according to invention concerning claim 9, in a television set 
according to claim 1 to 8, since the degree of the top address shall consist of a ring 
buffer following the lowest address, the data accumulation section of the 
above-mentioned data storage means is effective in record of the data for the time 
amount equivalent to the memory capacity of this ring buffer and playback being 
attained, and the time shift of the video signal for this time amount being attained. 
[0244] Moreover, the recording head which records data on the recording surface of 1 
of the disk for record in a record regenerative apparatus according to invention 
concerning claim 10, Since it had the drive control means for making the reproducing 
head which reproduces the record data recorded on said recording surface, said 
recording head, and said reproducing head drive individually There is little generating 
of the noise compared with the former, and there is effectiveness which can moreover 
do the life of a head drive system for a long time compared with the former. 
[0245] Moreover, according to invention concerning claim 11, it sets to the 
data-logging approach. A recording head is moved toward inner circumference or the 
direction of a periphery from the predetermined truck of the disk for record which 
makes one side a recording surface. Since data are recorded to a discontinuous truck 



and it was made to make data record after that to the remaining trucks which were 
made to move a recording head toward an opposite direction with said migration 
direction, and did not perform said record While being able to fix mostly movement 
-magnitude of the recording head of an one side record disk, a useless motion of a 
recording head can be reduced and there is effectiveness which can make a motion of 
a recording head much more efficient compared with the former. 
[0246] Moreover, according to invention concerning claim 12, it sets to the 
data-logging approach. From the predetermined truck on the 1st [ of the disk for 
record which makes both sides a recording surface ] recording surface, toward inner 
circumference or the direction of a periphery, move the 1st and 2nd recording heads, 
and each truck on one [ said ] recording surface is received. Record data using said 
1st recording head, and after that, move said 1st and 2nd recording heads toward said 
migration direction and opposite direction, and each truck on the 2nd [ of said disk for 
record ] recording surface is received. Since it was made to make data record using 
said 2nd recording head, while being able to fix mostly movement magnitude of the 
recording head of a double-sided record disk, a useless motion of a recording head 
can be reduced and there is effectiveness which can make a motion of a recording 
head much more efficient compared with the former. 

[0247] Moreover, according to invention concerning claim 13, it sets to the approach 
of reproducing the data recorded by the data-logging approach according to claim 11. 
The reproducing head is moved toward inner circumference or the direction of a 
periphery from the predetermined truck of the disk for record which makes one side a 
recording surface. Since data are reproduced to a discontinuous truck and it was 
made to reproduce data after that to the remaining trucks which were made to move 
the reproducing head toward an opposite direction with said migration direction, and 
did not perform said playback Movement magnitude of the reproducing head of an one 
side record disk can be fixed mostly, and it is effective in the ability to reduce a 
useless motion of the reproducing head. 

[0248] Moreover, according to invention concerning claim 14, it sets to the approach 
of reproducing the data recorded by the data-logging approach according to claim 1 1 . 
Move the reproducing head toward inner circumference or the direction of a periphery 
from the predetermined truck of the disk for record which makes one side a recording 
surface, and data are reproduced at bigger spacing than spacing at the time of record 
to a discontinuous truck. Then, since it was made to reproduce data at bigger spacing 
than spacing at the time of record to the discontinuous truck of the remainder which 
was made to move the reproducing head toward an opposite direction with said 
migration direction, and was not reproduced in said migration direction There is 
effectiveness which can play the disk recorded by the record approach that a useless 
motion of the above recording heads can be reduced, without producing a high-speed 
and, useless motion of the reproducing head. 



[0249] Moreover, according to invention concerning claim 15, in the data playback 
approach according to claim 13, since it was made to perform said playback at a high 
speed from record, there is effectiveness which can play the disk recorded by the 
record approach that a useless motion of the above recording heads can be reduced, 
without producing a high-speed and, useless motion of the reproducing head. 
{0250] Moreover, according to invention concerning claim 1 6, it sets to the approach 
of reproducing the data recorded by the data-logging approach according to claim 12. 
From the predetermined truck on the 1st [ of the disk for record which makes both 
sides a recording surface ] recording surface, toward inner circumference or the 
direction of a periphery, move the 1st and 2nd reproducing heads, and each truck on 
one [ said ] recording surface is received. Reproduce data using said 1st reproducing 
head, and after that, move said 1st and 2nd reproducing heads toward said migration 
direction and opposite direction, and each truck on the 2nd [ of said disk for record ] 
recording surface is received. Since data were reproduced using said 2nd reproducing 
head, movement magnitude of the reproducing head of a double-sided record disk can 
be fixed mostly, and it is effective in the ability to reduce a useless motion of the 
reproducing head. 

[0251] Moreover, according to invention concerning claim 17, it sets to the approach 
of reproducing the data recorded by the data-logging approach according to claim 12. 
From the predetermined truck on the 1st [ of the disk for record which makes both 
sides a recording surface ] recording surface, toward inner circumference or the 
direction of a periphery, move the 1st and 2nd reproducing heads, and the 
discontinuous truck on one [ said ] recording surface is received. Reproduce data 
using said 1st reproducing head, and after that, move said 1st and 2nd reproducing 
heads toward said migration direction and opposite direction, and the discontinuous 
truck on the 2nd [ of said disk for record ] recording surface is received. Since data 
were reproduced using said 2nd reproducing head, there is effectiveness which can 
play the disk recorded by the record approach that a useless motion of the above 
recording heads can be reduced, without producing a high-speed and, useless motion 
of the reproducing head. 

[0252] Moreover, according to invention concerning claim 18, in the data playback 
approach according to claim 16, since it was made to perform said playback at a high 
speed from record, there is effectiveness which can play the disk recorded by the 
record approach that a useless motion of the above recording heads can be reduced, 
without producing a high-speed and. useless motion of the reproducing head. 
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[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the main configurations of the video-signal 
Records Department of the television set by the gestalt 1 of operation of this 
invention. 

[Drawing 21 It is drawing showing change of the signal for explaining actuation of the 
video-signal Records Department of the television set by the mode of operation 1 
based on the gestalt 1 of the above-mentioned implementation. 

[Drawing 3] It is drawing showing change of the signal for explaining actuation of the 
video-signal Records Department of the television set by the mode of operation 1 
based on the gestalt 1 of the above-mentioned implementation. 

[Drawing 4] It is drawing showing change of the signal for explaining actuation of the 
video-signal Records Department of the television set by the mode of operation 2 
based on the gestalt 1 of the above-mentioned implementation. 

[Drawing 5] It is drawing showing change of the signal for explaining actuation of the 
video-signal Records Department of the television set by the mode of operation 2 
based on the gestalt 1 of the above-mentioned implementation. 
[Drawing 6] It is drawing showing the main configurations of the video-signal Records 
Department of the television set by the gestalt 2 of operation of this invention. 
[Drawing 7] It is drawing showing the main configurations of the video-signal Records 
Department of the television set by the gestalt 2 of operation of this invention. 
[Drawing 8] It is drawing showing change of the signal for explaining actuation of the 
video-signal Records Department of the television set by the mode of operation 3 
based on the gestalt 2 of the above-mentioned implementation. 
[Drawing 91 It is drawing showing the concept of zapping. 

[Drawing 101 It is drawing showing change of the signal for explaining actuation of the 
video-signal Records Department of the television set by the mode of operation 4 
based on the gestalt 2 of the above-mentioned implementation. 

[Drawing 11] It is a Fig. in order to explain actuation of the zapping connector 
performed by the mode of operation 4 based on the gestalt 2 of the above-mentioned 
implementation. 

[Drawing 12] It is drawing showing the main configurations of the video-signal Records 
Department of the television set by the gestalt 3 of operation of this invention. 
[Drawing 13] It is drawing showing the main configurations of the video-signal Records 
Department of the television set by the gestalt 3 of operation of this invention. 
[Drawing 14] It is drawing showing change of the signal for explaining actuation of the 
video-signal Records Department of the television set by the mode of operation 5 
based on the gestalt 3 of the above-mentioned implementation. 
[Drawing 15] It is drawing showing change of the signal for explaining actuation of the 
video-signal Records Department of the television set by the mode of operation 5 
based on the gestalt 3 of the above-mentioned implementation. 



[Drawing 16] It is drawing showing change of the signal for explaining actuation of the 
video-signal Records Department of the television set by the mode of operation 6 
based on the gestalt 3 of the above-mentioned implementation. 

[Drawing 171 It is drawing showing change of the signal for explaining actuation of the 
video-signal Records Department of the television set by the mode of operation 6 
based on the gestalt 3 of the above-mentioned implementation. 
[Drawing 181 It is the block diagram of the record regenerative apparatus with a 
playback function of the gestalt 4 of operation of this invention. 

[Drawing 191 It is the block diagram of the record regenerative apparatus with a 
playback function of the gestalt 4 of operation of this invention. 

[Drawing 20] It is a sketch perspective view centering on the magnetic-disk part of 
the record regenerative apparatus with a playback function of the gestalt 4 of this 
operation. 

[Drawing 21] It is a sketch perspective view centering on the magnetic-disk part of 
the record regenerative apparatus with a playback function of the gestalt 4 of this 
operation. 

[Drawing 22] It is drawing showing the relation between the track number of the one 
side record mold magnetic disk of the record regenerative apparatus with a playback 
function of the gestalt 4 of this operation, and the ring-like address of a ring buffer. 
[Drawing 231 It is drawing showing the relation between the track number of the one 
side record mold magnetic disk of the record regenerative apparatus with a playback 
function of the gestalt 4 of this operation, and the ring-like address of a ring buffer. 
[Drawing 24] It is drawing showing the relation between the track number of the one 
side record mold magnetic disk of the record regenerative apparatus with a playback 
function of the gestalt 4 of this operation, and the ring-like address of a ring buffer. 
[Drawing 25] It is drawing showing the relation between the track number of the one 
side record mold magnetic disk of the record regenerative apparatus with a playback 
function of the gestalt 4 of this operation, and the ring-like address of a ring buffer. 
[Drawing 26] It is drawing showing the relation between the track number of the one 
side record mold magnetic disk of the record regenerative apparatus with a playback 
function of the gestalt 4 of this operation, and the ring-like address of a ring buffer. 
[Drawing 27] It is drawing showing the relation between the track number of the one 
side record mold magnetic disk of the record regenerative apparatus with a playback 
function of the gestalt 4 of this operation, and the ring-like address of a ring buffer. 
[Drawing 28] It is drawing showing the relation between the track number of the 
double-sided record mold magnetic disk of the record regenerative apparatus with a 
playback function of the gestalt 4 of this operation, and the ring-like address of a ring 
buffer. 

[Drawing 29] It is drawing showing the relation between the track number of the 
double-sided record mold magnetic disk of the record regenerative apparatus with a 



playback function of the gestalt 4 of this operation, and the ring-like address of a ring 
buffer. 

[Drawing 30] It is drawing showing the relation between the track number of the 
double-sided record mold magnetic disk of the record regenerative apparatus with a 
playback function of the gestalt 4 of this operation, and the ring-like address of a ring 
buffer. 

[Drawing 31] It is drawing showing the relation between the track number of the 
double-sided record mold magnetic disk of the record regenerative apparatus with a 
playback function of the gestalt 4 of this operation, and the ring-like address of a ring 
buffer. 

[Drawing 32] It is a sketch perspective view centering on the magnetic-disk part of 
the record regenerative apparatus with a playback function of the gestalt 5 of this 
operation. 

[Drawing 33] It is a sketch perspective view centering on the magnetic-disk part of 
the record regenerative apparatus with a playback function of the gestalt 5 of this 
operation. 

[Drawing 34] It is drawing showing the relation between the track number of the one 
side record mold magnetic disk of the record regenerative apparatus with a playback 
function of the gestalt 5 of this operation, and the ring-like address of a ring buffer. 
[Drawing 35] It is drawing showing the relation between the track number of the one 
side record mold magnetic disk of the record regenerative apparatus with a playback 
function of the gestalt 5 of this operation, and the ring-like address of a ring buffer. 
[Drawing 36] It is drawing showing the relation between the track number of the one 
side record mold magnetic disk of the record regenerative apparatus with a playback 
function of the gestalt 5 of this operation, and the ring-like address of a ring buffer. 
[Drawing 37] It is drawing showing the relation between the track number of the one 
side record mold magnetic disk of the record regenerative apparatus with a playback 
function of the gestalt 5 of this operation, and the ring-like address of a ring buffer. 
[Drawing 38] It is drawing showing the relation between the track number of the one 
side record mold magnetic disk of the record regenerative apparatus with a playback 
function of the gestalt 5 of this operation, and the ring-like address of a ring buffer. 
[Drawing 39] It is drawing showing the relation between the track number of the one 
side record mold magnetic disk of the record regenerative apparatus with a playback 
function of the gestalt 5 of this operation, and the ring-like address of a ring buffer. 
[Drawing 40] It is drawing showing the relation between the track number of the one 
side record mold magnetic disk of the record regenerative apparatus with a playback 
function of the gestalt 5 of this operation, and the ring-like address of a ring buffer. 
[Drawing 41] It is drawing showing the relation between the track number of the one 
side record mold magnetic disk of the record regenerative apparatus with a playback 
function of the gestalt 5 of this operation, and the ring-like address of a ring buffer. 



[Drawing 42] It is drawing showing the relation between the track number of the one 
side record mold magnetic disk of the record regenerative apparatus with a playback 
function of the gestalt 5 of this operation, and the ring-like address of a ring buffer. 
[Drawing 431 It is drawing showing the relation between the track number of the one 
side record mold magnetic disk of the record regenerative apparatus with a playback 
function of the gestalt 5 of this operation, and the ring-like address of a ring buffer. 
[Drawing 44] It is drawing showing the relation between the track number of the one 
side record mold magnetic disk of the record regenerative apparatus with a playback 
function of the gestalt 5 of this operation, and the ring-like address of a ring buffer. 
[Drawing 45] It is drawing showing the relation between the track number of the one 
side record mold magnetic disk of the record regenerative apparatus with a playback 
function of the gestalt 5 of this operation, and the ring-like address of a ring buffer. 
[Drawing 46] It is drawing showing the relation between the track number of the one 
side record mold magnetic disk of the record regenerative apparatus with a playback 
function of the gestalt 5 of this operation, and the ring-like address of a ring buffer. 
[Drawing 47] It is drawing showing the relation between the track number of the one 
side record mold magnetic disk of the record regenerative apparatus with a playback 
function of the gestalt 5 of this operation, and the ring-like address of a ring buffer. 
[Drawing 48] It is drawing showing the relation between the track number of the one 
side record mold magnetic disk of the record regenerative apparatus with a playback 
function of the gestalt 5 of this operation, and the ring-like address of a ring buffer. 
[Drawing 49] It is drawing showing the relation between the track number of the one . 
side record mold magnetic disk of the record regenerative apparatus with a playback 
function of the gestalt 5 of this operation, and the ring-like address of a ring buffer. 
[Drawing 50] It is drawing showing the relation between the track number of the one 
side record mold magnetic disk of the record regenerative apparatus with a playback 
function of the gestalt 5 of this operation, and the ring-like address of a ring buffer. 
[Drawing 51] It is drawing showing the relation between the track number of the one 
side record mold magnetic disk of the record regenerative apparatus with a playback 
function of the gestalt 5 of this operation, and the ring-like address of a ring buffer. 
[Drawing 52] It is drawing showing the relation between the track number of the 
double-sided record mold magnetic disk of the record regenerative apparatus with a 
playback function of the gestalt 5 of this operation, and the ring-like address of a ring 
buffer. 

[Drawing 53] It is drawing showing the relation between the track number of the 
double-sided record mold magnetic disk of the record regenerative apparatus with a 
playback function of the gestalt 5 of this operation, and the ring-like address of a ring 
buffer. 

[Drawing 54] It is drawing showing the relation between the track number of the 
double-sided record mold magnetic disk of the record regenerative apparatus with a 



playback function of the gestalt 5 of this operation, and the ring-like address of a ring 
buffer. 

[Drawing 55] It is drawing showing the relation between the track number of the 
double-sided record mold magnetic disk of the record regenerative apparatus with a 
playback function of the gestalt 5 of this operation, and the ring-like address of a ring 
buffer. 

[Drawing 56j It is drawing showing the relation between the track number of the 
double-sided record mold magnetic disk of the record regenerative apparatus with a 
playback function of the gestalt 5 of this operation, and the ring-like address of a ring 
buffer. 

[Drawing 57] It is drawing showing the relation between the track number of the 
double-sided record mold magnetic disk of the record regenerative apparatus with a 
playback function of the gestalt 5 of this operation, and the ring-like address of a ring 
buffer. 

[Drawing 58] It is drawing showing the relation between the track number of the 
double-sided record mold magnetic disk of the record regenerative apparatus with a 
playback function of the gestalt 5 of this operation, and the ring-like address of a ring 
buffer. 

[Drawing 59] It is drawing showing the relation between the track number of the 
double-sided record mold magnetic disk of the record regenerative apparatus with a 
playback function of the gestalt 5 of this operation, and the ring-like address of a ring 
buffer. 

[Drawing 60] It is drawing showing the relation between the track number of the 
double-sided record mold magnetic disk of the record regenerative apparatus with a 
playback function of the gestalt 5 of this operation, and the ring-like address of a ring 
buffer. 

[Drawing 61] It is drawing showing the relation between the track number of the 
double-sided record mold magnetic disk of the record regenerative apparatus with a 
playback function of the gestalt 5 of this operation, and the ring-like address of a ring 
buffer. 

[Drawing 62] It is drawing showing the relation between the track number of the 
double-sided record mold magnetic disk of the record regenerative apparatus with a 
playback function of the gestalt 5 of this operation, and the ring-like address of a ring 
buffer. 

[Drawing 63] It is drawing showing the relation between the track number of the 
double-sided record mold magnetic disk of the record regenerative apparatus with a 
playback function of the gestalt 5 of this operation, and the ring-like address of a ring 
buffer. 

[Drawing 64] It is drawing showing the relation between the track number of the 
double-sided record mold magnetic disk of the record regenerative apparatus with a 



playback function of the gestalt 5 of this operation, and the ring-like address of a ring 
buffer. 

[Drawing 651 It is drawing showing the relation between the track number of the 
double-sided record mold magnetic disk of the record regenerative apparatus with a 
playback function of the gestalt 5 of this operation, and the ring-like address of a ring 
buffer. 

[Drawing 66] It is drawing showing the relation between the track number of the 
double-sided record mold magnetic disk of the record regenerative apparatus with a 
playback function of the gestalt 5 of this operation, and the ring-like address of a ring 
buffer. 

[Drawing 671 It is the block diagram of the record regenerative apparatus with a 
playback function which used two or more magnetic disks as a gestalt 6 of operation 
of this invention. 

[Drawing 681 It is the block diagram of the record regenerative apparatus with a 
playback function which used two or more magnetic disks as a gestalt 6 of operation 
of this invention. 

[Drawing 69] It is the block diagram of the record regenerative apparatus with a 
playback function which used two or more magnetic disks as a gestalt 6 of operation 
of this invention. 

[Drawing 701 It is the block diagram of the record regenerative apparatus with a 
playback function which used two or more magnetic disks as a gestalt 6 of operation 
of this invention. 

[Drawing 711 It is the block diagram of the record regenerative apparatus with a 
playback function in which the multi-window display as a gestalt 7 of operation of this 
invention is possible. 

[Drawing 72] It is the block diagram of the record regenerative apparatus with a 
playback function in which the multi-window display as a gestalt 7 of operation of this 
invention is possible. 

[Drawing 73] It is the block diagram of the record regenerative apparatus with a 
playback function in which the multi-window display as a gestalt 7 of operation of this 
invention is possible. 

[Drawing 741 It is the block diagram of the record regenerative apparatus with a 
playback function in which the multi-window display as a gestalt 7 of operation of this 
invention is possible. 
[Description of Notations] 

1. 1a 1n Tuner 

2. 2a 2n Information-compression circuit 

3. 3a 3n Ring buffer 

4 Information Expanding Circuit 

5 Seven Selector 



6 Control Circuit . . 
7a The 1st recording head 
7b The 2nd recording head 

8 Maine Tuner 

9 Digital Disposal Circuit 

Da The 1st reproducing head 
9b The 2nd reproducing head 

10 CRT Display 

13 Record Circuit 

14 Magnetic Disk 

15 Spindle Motor 

1 6 Revolving Shaft 

17a The 1st recording head 
1 7b The 2nd recording head 
19a The 1st reproducing head 
19b The 2nd reproducing head 

20 Hard Disk Drive Equipment 

21 Recording Head Drive Section 

22 Reproducing-Head Drive Section 

23 Control Section 

24 Regenerative Circuit 

30 Ring-like Record Medium 

31 Write-in Pointer 

32 Read-out Pointer 

33 The Last Location Pointer 

101, 201 m01 Tuner 

102, 202, m02 Information-compression circuit 

103, 203 m03 Ring buffer 

120 Regenerative-Apparatus Section 

121 Reproducing-Head Selection Section 

122 Regenerative Circuit 

123 Information Expanding Section 

124 Multi-window Composition Circuit 
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[0 0 3 9] 4*JWTOKlflT»li, ttf«ffiJg|slE82. & 

tfnt nw^mm 4 it, ^-tmtmB^jTWj 
x, RtfT-*mmM&£(Dmmz£z>T<£micfcKT 30 

WW***-*-*. 

[0 0 4 0] Hlfc**vT, ±By>^y7r3tt, 
A-Ff-fX* F5>Y7gg GMT, HDDfcffc-f) $ 

miZtU gp-£ % ^-t{S7FUX©# 

©7 FUXtfJTRftT KbXfcRSJcSfcT FUXtfU 
^ttfcffl 5 IT 6nfe U >y«ffi»«* 3 0 5 

tt&ic, my7mmMfr3o±<Dm&T-*ttw 40 

SiiA/T^SffiH^-rmtii^^y^ (WP) 3 1 
<<y$ (RP) 32t, R*aL#-r>^3 2*>5*fe 
*8{M;!?'f>* (LP) 3 3fc*Wr*fe©TSS. 

[0041] d co»^{5B^ 3 3 &m*mimw 
it. mmut, wz&fr#<<>z3 itc&Qyyfmn 



12 



L#^y$ 3 2^figL*^{|)(D, S^&g^y* 3 

3^-rfegi:, ±iB«t^^°'ry^3 l^-r&g 
t <d?S(o, y y?mmmw 3 0 vm^m®?- *m 

SOOo. «^fig^y^3 3co{igi:»tiA^^> 

* 3 1 fig CDPJCO, U yt'mmmft 3 0 flDffl$#tf*r 

[0 0 4 2] Jfcfc, **H©»KB1 fciSttfl**- F 
K BP'S. ^fai&S*»rTUtr<DI&ft^ 12(a) 

^tibe* s. 

[0 0 4 3] 02(a) (C*5^T, MonittrH? ->*3 M$ 
«<0ttS£** WPtt»ta**-r>^WP 1 (3 1) © 

*7(DtM, R PliWtfrlHLX'fyZR P 1 
(3 2) ©*y, *7<Dim*, a, M4a-+/A7J© 

[0 0 4 4] £tz. 1 1 , t 2 , • • • , tmttCOBffpj 
tl . t2, • • ♦, tmJcfcl^Ts l J>$0W773fc 
*£&#£ft37*-*£^rfc©T*&»K tn(tl), tn+1 
(t3), • • • , ta-Ktn-2), tm(tm)tiB#£!jtn, tn+1, • 

• •, tmfc43V»TU>^-y77 3<fc?)K*aj?nS7* 

>j >y^ y 7 7-3 t#t ji$nfcRFjgij*^ ltv> 

So 

[0 0 4 5] 

a^3v*?R[{f LTM^-rctJcfcOx ^<tot>ii 
^waffi***sLT«,±u\ mar 1. 3 3e©s3 

Sft**S-r*«d % tl(tl), t2(t2), t3(t3). t5(t4), t6 
(t5), t7(t6), t9(t7), tl0(t8), til (t9)C J: 5 fc-ftUf '<fc 
$fc, 1 37fotta*ttj^«37S 1 3? 

vmz&fr*. k> ^m^mmvm^m L*'n?£ 5 ic lt 

-^ti, tn(tl), tn+0.5(t2), • • •, tm(tm-l), tm+ 
0.5(tm)^^:5 o 
[0 0 4 6] f LT Slf^fHfi/*3 >®JiM^am 

7j?ns%Mi^, a^aiTjLTfet), attiftflk^c 

RTS^ggl OtftLUlJns. •?■ LTv ffitt#««# 
U S? a >Sfl5«^ tUf ft 5 *l tt, 

7rsKiia^m^QizK-tst^ a t&t. mitomm 

[0 0 4 7] IPS, $)JiI(5]^6t4, »fTii*Jj!'f>'^ 3 

tc **-+ifrz<Diim{m%m9*&fr#'(y2 3 

1 ft^LT'J >^«|E»Mlflc3 0±fc*©*£ii#7 F 
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&B#©7FUX£\ ^Sr#tHL7FbX£LT%*.§ 
C £{£<fc 9, «*Hc#*^^lft«ij|f$g«:iS|jtiat LT 
±K-feU**5«\ tSi^ASa© 
• Afcttl&fcHW, ±Efa-: f 1 **5©a»©lSMftM^ 

[0 0 4 8] f LT> -satP^tiiif^StffUk* 

a-1fA2jb£§«\ 4>Br^A*aOAMB, ?to 
T^«*tii*^>^3 1 ©«£&&£m^£-e3 t 
fcfetes SS&tHLtf-f 2*WWU *$Tf§/SA7J 

&Pff1#}B|©7 KUXfclE^Wlft&jb^ L 

^tdOM^ttib^-O'^3 2©M&£b , U§g*»tjA 

6, 8!*tat*fTdo c©SJa@t#tfjUi, 0 2(a) 

[0049] -t u 5 mtflffiiei 6 s 
&*u fi^oTCRT^gsi oca, ±mm 

tlSo 

[0 0 5 0] fit, a— tfA7Jbi:LTSPfSA7J©A 

izm^<&?ic%;%ti\ *y^7WLj£ytmcmmn*k 

&^ii^ot,>fcB&&T\ ip-6K*m L#-T 3 2 a 
7FUX^*tiA^^>^3 l©7KU*fc-8[Lfc 
Bf*T\ »J»llB6ti**i&*d?>r^^3 1©»£& 

tfcSo 

[00 5 1] llT\ Kiff|£IRft«tiSi9IBlT2 fcfc 
^T(±, -BfWfi©B$|iflTl fciSasS£tt»Rf|fflT2 

iro^Ti +T2 <Dmmft<D&i®*, ccommn^m 

T2-?jtS©?&Sfr?>, (Tl +T2 ) /T2 fg©g 

[0 0 5 2] H 1 Wi, CCi^tLT, ft 

a**fx5fe»tf-H?5?a ySftM©*IB§£-f$*#r-f 

ffl^ffl*^l^$T*iiLTMSi:i:*^f £*>©-?£ 
So ±E»fft- K lfc*V>T, 0 2(b) ICtf? 
ck^C ±8B*8rA2ja©A:frB$J«:-feU£* 



(8) 0-5 6 6 2 0 
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L^-fy* 3 2 -^©^©x-* 1 1 ^f&fr^cfHcfr 

3-— «fA*Jb£§W-t, K*Hi L#-f 3 2 OSIt*ffi 
Uig£»fiA&;}^('>'*3 1 <D*fiA^3ig < i;0fe« 

©«SR#tHLW\ 02(b) t^LfctdC »§&A, 
«av*a3t^fLTK*HiL*fTort«tV'«U l=i 

10 V 0 



[0 0 5 3] 1 3T*frfcK*fflb*fT3«^ ^©M 
^fcBLx— £f£tn(t2), tn+l(t4), • • •, tm-l(tm- 
2), tm(tiii)£&So C©Hj$££«\ *tii*«F 

<fc *3 afc«*TKJMH"*- C tc <k t) L T t «fc < , 
2fBiT*§!#fflL*1?3i§3\ ^©K*fcHLx-#«:tn 
(t2), tn+0.5(t3), • • •, tn(tn-l), tm+0. 5(tm)£& 
So 4*. ±K#±H»©f?#aiL%fT3JII§llS©R#HJ 
Lx-*Jit2(tl), t3(tl), • • tn-l(tl)TSSo 
[0 0 5 4] ilO^^til-r^CiitCj;*?, (fSrA^a* 
20 A*bfcl$OlR«*»±Hi:LT*<iD$S^-*±tS 
^LTfe< <£ 3 C fc*«Tt, ^Httl« (SWA 
7JbA7J^) fc*fc^fe-«fff±*J)fflSfr*«JltTS^ 

% * A MS 1 1 $ 6 f Dtffc «t t>*»o T L * z> X ^ 
30 [0 0 5 5] C©<t3tc*ttfft-F 1 fcitltf, U> 

fiW*^««*-pjiLTM*C t^T'f So 
[0 0 5 6] ^4b\ ±ffi»fFfc- F 1 ±12-1** 

40 *m Laa**#ii*#-r y* 3 1 ©»tE*iis«fc 0 
t>m<tziioicLrct>\ #(c?itiif{{k©#ffl*ms 

[0 0 5 7] $fc, ±B-*(t»W*L4^6SJ:^ fcf 
SSiEAfC^T, M/ct>SSB*^S^fCt±, 03 
(a) £^f<fcd£, ±f2SH3A*b©A7Jl*»c, ±12* 
»fA7Ja©A^B#^e,#|IA©^^7^$T'©B#^T 
3 i:, ^SPA7Jb©A^Bf^p,s|gA©^^7Bt$ 
T?©«HT4 fc*»5Wii»^©iSfi, W^Kfrffib*-!' 
50 y*3 2 ©S?*tii Ljifl|%. ST3 /T4 CcfcoTfm 
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&£W± X 03(b) fcjS"fJ:5lc, a (T3 - 
tl)/T4 fcJ:t>TCOK*ttiLiig*U-JS[U #*IA 

c©affi*SIS1"*fca: % fff|®i!HlSg6fc^i6#8§ 
A ®^«7l*%#it Tfcttfcf ± t \, 
[0 0 5 8] F 2 . F 2 M\ ±Efl 

LT«a©ffH* Lfctf fttf * Vi§£#£v 
*\ *»fts*- F 2 W\ ±B»ff*- F 1 K*^*(tJ»f 

sn»fT-3fei:*i±, K^WBjte^n-'Fti— B$«p-»rtp.© 

tta^HrtT* fc T?$ £ &T «fc 5 lc Lfc fe ©Tfe 

-So 

[00 5 9] JMT, H4*ffl^TBiWr-5k, *»ff^E- 

- f 2 ©«f^ t tr(±, ±e»fft- f i commizisif 
t, soaiiHie6fcWLT«a(f»f€— K©ass* 

ffdo *©«, #«A*SI«UTV^S^T% 
1 BlOa-' !fA* a 1 t LT+KJft^a«fl»llB| 

*5&*#-r^*WPfc»*ii»*|JM6*^T, SMS* 

uMMi**Eaw-*. ti, t2, • • tn-utnomm 

tl. t2, • • •, tn-HCfel^T'J >^>y77 3fC## 
T^gfi 1 0T«, ±SE»ft^E— F 1 fcfctf 3©£|p|^ 3C 

[ooeo] *lt* -%miikicmmgtmif7-]s\£ 

6fcA7J-TSk, 'J^y77 3a, »#5i*#-f> 
tt*tii1fti»«%MSci:fe:4* 0 ^lt, *©^ & 

±fekisi«t©»)mcj;D, K-^*wrft'©siaaj 

Bp-6H4©ii«8Mft-«FttJ»fttJi2 comm. tf, ± 

IBU>^M>y77 3©, ±130 4 ©ilfitlftft-IIJip-Brtp- 
I 1 ©3E»ai5#*i:o^TESSft* 0 tn, tn+1, • • 
•. tm-mc©B#£iJtn, tn+1, • • • . tm-HC&VT 'J 

[0 0 6 1 ] ZLT, WlQTl/t"-7 3 l/gm® 

©Hutc^oT^T, so r rL-+/A^b2 tLx^mmm 
^xti^ummm 6icAti?z>t. ±12 1 mmic v > so 



(9) ^fFjS¥ 1 0-5 6 6 2 0 
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[0 0 6 2] -?"LT, *OSHia4«fHfc 4 ±f3-B#* 
LTmL%m7rs%Xf3t%b, 01©»@g§6©^ 

ltd; <o %<on&fr%<Dmwm*<nmnw&ik'D-5tf 

TIBS LTV < tt Uc, ^cmh-^ft^y^Z 2T* 
10 U:/^y7r3j&»5»MfcR#aL*fTK ±132 0 
©-«F*»ff©ii««H»Il. 12 £Sig33EL, L*>t 

LT^*att»« 1 3 *t>aHiS4u c ©Banzai 

^-bU^^5^LTCRT^ggl OtcfcB^^n 

votyfefctjca:, ±iBKf^-F i tfettsofcisia 

^ -trl^*5#lZJD#a.?>ftT, fa-tii^Oi 

*BMW«cRT«jsajii ofcs^^nsidtft*. 

tm, tm+1, ■ • •, to-Hi C ©Bf gijtm, tm+1, • • - , 
20 to-1 1 & U V 9i\ -J 7 7 3 IC B t t ft -5 f — ^ 
^"ft©TSDs tm(tl), tm+l(t4), • • •, ta 
-1 (tn-4), ta (tn-l)fi^Jtm, tn+1, • • 
■• ta-1, taC45VTU>'^^»y7 7 , 3«fc»3K*Hi 
SftSx-^ I 1 ^-Tt©Tfe»3, ta+Ktn), ta 
+2(tn+3), • • •, tj5-l(tm-4), 1 0 (tm-DttBfgiJ t 
a+1, ta+2, • • •, t/8-1, tjStfc^T'JV^'i 
> y77 3J:0K^ai^ft-Sr-^ 12 ^f€.©T$ 
0s t/S+Ktu), t/S+2(tm+3), • • - , to-2(to-4), 
to-l(to-l)«BfgiJ t/J+1. t/S+2, • • •, to-2, to-1 
30 lC*3^TV>?Ay77 3£*)mfrtii-ZtlZT-* 13 

LTt/^o 

[0 0 6 3] 4fe\ Ji©|?!*tHLfi±3zE©d;dtc»tiA 

10 1 {itm(tl), tm+l/3(t2), • • •, ta(tn-2), ta+1 
/3(tn-l)k4Ds x-^I2 ta+2/3(tn). ta+l(t 
n+1), • • •, t/3(tm-2), t /S+l/3(tm-l) t% K>, x 
-^13 {± tj3+2/3(tm),t 0+1 (tm+1), • • •, to(to 
-2) , to+l/3(to-l ) 

[0 0 6 4] C(Dtt. mi E]g©-^tp|ff^©BfHT 
iiS^LfcWft 11.12. RD*Cft5©^iiB*^^ I 

o cnz>-m<D{a,mw£.mffiT 3, Rtfc©iSjSff4©3i 
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St (a{£) tcommi. Tl +T2 +T3 =aT3 ttt 
9, ±!BSiiS£«U a= (Tl + T2 +T3 ) /T3 

ii. 12 , Rzfznicm<mnvim<D7smn3i<Dmmi3 

0m9ERmt*tl*tlTl /a, T2 /a, T3/a£ 

&So 

J 0 0 6 5 ] &:fc\ ±E»ff F 2 £i5^t\ B 5 lz 
Tjst&olc, ±fH4>frA7jal ©AtjHffc-trl^* 5% 

tt#fflL#YS/* 3 21?*0^©#tii*7*-^ tl ^ 1 
</\ ilLHATJcfcSt+T, S!#tfjUKY:y*3 2 08! 

^ffl uaa%#ti&**-r 3 1 0 

^ 2C 
[0 0 6 6] CO^ 1 fCfetfS^t&^x- 

** 1 1. 1 2. • • • , t n-1 , m®T 2 tcfcttS^jA 
&x-££tm, tm+1, • • - , to-U iflT3ttey 
S^tjA&x— ^tp, tp+1, • • •, tq-1 £-fs 
fc, TOT 1 £&tfSM^iijLT'-*t;it2(tl),t3(tl), 
• • - .tn-Ktl) , ®P £ gT2fc:fcl+SS?#t[JLx-£ 
&tm+2(tm), tm+3(tm), • • - .to-Ktm) t&S 0 
[0 0 6 7] £tc, ffifflT3fc*ttSK*mL-r-^a: 

*JRtfLTR*HJL*ff*tfJ:<, 2 30 

tpCt2), tp+l(t5), • • •, ty-2(tn-4), ty-l(tn- 
DtttO. i^iIH^x— #I2<0g!#tt|Lx— t y(t 
b+1), ty+l(tm+4), • • - , t<J-2(to-4), t<5-l(t 
o-l)£:&t), ^MS4-r-^l3£Dg!^tliL.T f -^{i ti 
Ctp+l), t<5+l(tp+4), • • •, tq-2(tq-4), tq-1 
(tq-1) i: as. 

[0 0 6 8] fcC5T% C©JBflBT3lC*tt*tt*aL 

»tii*o3fiwT©iiaT?jsiifcK*tbf i^icLT 40 

fe<k<* 3ffiSSTOR*tBL*f?3*-&, iSJIS^x- 
*I1 <DM*tiiLx-^(±tp(t2), tp+l/3(t3), • • 

ty-4/3(tn-2), t y-l(tn-l)fcfc») x SiiS^x 
-^I2©gJ#mLx-^ti ty(tm+l), ty+l/3(tm+ 
2). ■ • •, 1(5-4/3(10-2), t«-l(to-l)4:4»), S 
iSB4r-^I3©S!^tBL-r-^(i t <5 Ctp+l), tS+\ 
/3(tp+2), • • - , tq-4/3(tq-2), tq-l(tq-l)£& 

So 

[0 06 9] C<0«fc3t-racfcK:<fc5, TOA7Ja£ 



') 1 0-5 6 6 2 0 

18 

®£?re£i:i&TiSjIfc:81lig-f Sc fctf-pSS. 
[0 0 7 0] c©J:3t*»f^ : t-F2K:j:ntf, 

*w ^nfcgp^^o^#ii^7^fcMs ct ? ic-r 
) [0071] $m<Dj&&2. men, *%m<Dnm(DB 

S 0 

[0 0 7 2] ?ftt>*>. H6fcfctv^ la~lntt« 
tStftSSa<0fa-t, 2a~2nttfflSOfa- 

*i a~i n^effl^^nswi^^n^rnEis-r 
sif mEmmm. 3 a ~ 3 n tiaaom fgjEiif @gg 2 a 

■rS'J>^/^y7 7', 7tiSS©y^77r3a~ 
* t, CD L T C tti tl T S fl^-tr U * 

~i nt.mHLTmmtzz.tic&'o 

gfeLT^S^i— +-<DUB7J^ miffa-tlnO 
tBtj^-tr $ 5 fc x+j ? -es c t: {c «t K> mmt S c i; 

[0 0 7 3] »^-K3. WT, *SWOHSSO}gffi 

2 ©*ija*ffl«r^T*8!sti*ftf^t- f 3 (Drnm^-D^ 

T^-TSo ^Sjft^Er— F 3 ti % l/vbti>3 "jRSt^BJO 

oaaitfB* t a o rc^^tc , ±.mm&M.x vttmm a 

[0 0 7 4] H8ic^r±3fc, ffiK#^ 
C H 1 OHfc^#ffiA<DKiMft{C^ + >^;l/C H 2 T'H 

fc^#fflD^ss^t4o^T, ^+ y^i/CH i -en 
T^fc#fi A OBSKflM 4 o fc 1 1 {c tt % a— »f A 
*a^LT, ^fiti^A+j-rSi:, ^-Ty^^-^8 
*fcJ4f-i~^-i n{ift^;l/CHHD§aA©fi 

*f-o*sastt, cti^-feb^^ 5TS^ai7:jn, c 

RT^gfl Ofctt, ±ISSIflA<DK{t-^A%1ttt, 
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ft£o ~15. £©&:gJi^©A;fr ati i fflm®8&6lcXj3 
ZftZt. K»Jffli|sIK6*^©ffi^fcJ:0f-a— ^-l a 
(4f-+y*;l/CH2 0#fflD*seu ±iBLfc©i:|B| 
^©»fNc«fc?>, V>7sty77 3 aKiOft^l/ 
CH2-©#g§D©|Bii£fT? 0 tl, t2, - • • •, tinted 
OBHPJtl. t2. • • tmt^V^TU >P/*y7 7 3 a 

[0 0 7 5] ^(C, Igff^CH 1 ©#igA©3£ 

LT, gSfcTm^fcAa-TSi:, ±E^«OJB«g 1 1 io 
fctf SftftfcEMjlte, U >^y77 3 a fi, ±flBgg 
J§^X*a©X*W»tf-a-^-i aT^fSLcnicfE 
S Lfcf- + C H 2 ©#i|§ D ©HiSH ±£ff 5 „ 
[0 0 7 6] COS»S4* 1 3?*5t<0S4T'^It 
3l§-g\ *©?S£T-*ttts(tl). ts+l(t3). 
tu-Ktn-2), tu(tm)£&0> zn^ltmMts, ts+1, '• 

• •, tu-1, tufC&tfS^X-^T^SC^TjVfo 

(4, ts(tl), ts+0.5(t2), • • •, tuCtm-1), tu+0.5(t 
oOfcfttK £*l£«:B#£iJts. ts+0.5, • • •, tu, tu+ 20 
0.5{u*tj-«fl4x-*-p*Sci:*^-ro ft*. fro 

crttt*©7 f -*36i«Ba*nfei^ai*^ , r. 

[0 0 7 7] *LTC©*as«fel»teH:, ±B-feU** 
7 te»[e]S§ 6 ©Jg^fc i 9 ±15 U > 7 7 3 a fr 

6ta***i*±E#fiDowas£tiR««»RLa>!rt- 

« t i: t, fc % ±ie@S$!7m^ b ©A7jB# £T*±fB-fe b 
**5tf\ ^-^8 3:fc{i^-:M n©ttl77£fii7J 
niA^'Jy^7 7/ 3 a~3 

&#CRTS^ggl 0fc«*ffl*?n*. ^-LT, ± 30 
Ettfl^- F 1 tBHite, £©#;&§ D©S 

BB£tfK#*§D©afif^fcia^^fc&tt, #iffiD 

oa«fflas««ffftt3n*. w±o»f^fcj:oT, crt 

So 

[0 0 7 8] e©J:$te*»fl:*-K3fc:J:ftlf, gg£ 
t*«IDii:oi>T, Mfli:lT'J^77r3a 
fcB#£T% ±i2g#*ii:LTiBfiSLT^<5#)i§D£iSi§ 

AOS5ttSS2:tt^i«n«tsttr«»liD«. #ffiA 
*"* v <TI|«*.fcftT?, *©*&«># fcfcta!)* Til LT 

[0 0 7 9] ftfc, ±fE»tt*- K 3 SUA ©ft 



(n ) #^¥1 0-5 6 6 2 0 
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«as4*fr i Tm%<r>WLwm\z5g^-D < * 5 1 l/c 

fctt, ^^©^^©Sgil^LJjggT^-rScfca 

[0 0 8 0] ±KSffiD©«7&fc, 
ft I- **fitf $ 5 mSlC It, ±ffi§ffl D ©&3££*7fu $ T* 
E»#fiD©lS»943W*7"r*J:3te, IPS, #3§D 
0«3SS^SIiD©ii»ftHlt«:«F(fflF«3t£iii'>o< «fc 
K#fflD©i6K8f?£©itg*» ±EWIO»»ilc 

[0 0 8 1] « 6 ±E»ff t- KT(i, laHl 

©*"* ^*;WCOV^TKaM^©^7*U £P$j-f 3 c t 
t» RJtgT^So J^T. C ©*- F*»ff F 4 £ LT 

[0 0 8 2] ftf^-F4. ^toieizol 
«*fflV^T3*EHStl*»ff«— F 4 ©ftmcot^TlHBJi 

ng) Hr* i:t>s-5^tt©T% mtf, ^+>*;bC 

HI, CH2, CH303O0f+n;KDilA, 
B, C£^1-^Tfcfc^£V»r>fc«fc$ft«£fc x ±56 b 
Ted; 5 ft«&S£*¥M LT-€-©-r^T^M.-5 ct^f 
tSi3tcLfct©T-S-S 0 c©*§3\ *#t§*i:tf4: 

T'&i^fr 6 3 o £ feWfev* i: l ^ *§£\ Sfr©r U 
v>'a yfliTtv 3v— '>-^;l/©^^JfflLT$ 1 + 

fi©rt§*M*ct*^#a*< % K4i4, § 

[0 0 8 3] rftfc-5, @9{C^-Tcfcdtc, 30© 
#SA, B, C^fty^CHl, ft>*;l/CH 

2, *+>*>ucH3-eH»*fcBafsnT^*fc©fc*- 
>i'*&titt^mm*7rs-?t><Dbtz>o llt\ 

;l/CHl*WJCfc«fc x I«45fty*;l/CH1%1 
TV^SB#ramtl *^5t2 *$<fctf t 4 A^t5 
©2O(0ft>^CH2, CH3*M«Ci:^Tt4 

[0 0 8 4] f-+y*;bCH2tCBHLTt>. C©^+> 
*;bCH 1 tisitilfc:, ^+y^;l/CH2^MT(/^-5^ 
flf t2 i?Z> t3 *«ktf t5 *»6 t6 T-(451t)©2 0©^ 
+ >^CH3, CH lttWcttfW, 
f-+^*^CH3fciBLTfe, fty^;l/CH3^it 
^*»IHWft3 *5 t4 *ia*t6 ^6. t7 T'tiSO© 
2O<0ft>*;l/CH), CH2{4M§Ct^T'tft 

[0 0 8 5] ^CT% ^f-y tf>y^fT(/^cV^30©^+ 
>*;l/CHl, CH2, CH3*figLft±Tf, 3.— tf 
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/-js-rSiJ©lHlSS6t0^t < fcti, ^^-^-1 a> lb, 1 
cmty*;l/CHl, CH2, C H 3 ©Bfc^ft^ 

wfn^fiu 01 ot^-ri^t, Bf^ijtii fc*j^ 

T, ^.Vy^'/^yyr 3 a~3 cO^t&^-'i'y^W 
P l~WP3«D«t3A^ffl^$n, &^+>;M/©# 

sa, b, c^tvrniBShrSo tn, tin. - -. tiin. t 

12. tl21. -,tl2n, -,tl51,-.tl5n,tl6,tl61, -,tl6 
n,-fiBS8Jtll,tlll, -,tlln, tl2,tl21, • •-, tl2n, t 
151,-,tl5n,tl6,tl61, ••.tl6n,--{cfel,>T#Uy^ < v 10 
7 77 3 a~3 cfC#t&£ft3x-2£^-r o 
[0 0 8 6] -7?, ^a-t8lfdifa-tl nli, 

in^ti^:, mmtn lztsi,j%±nWv My 9 

7*5?-3ii&2ftTCRT^ggl 0±lzit s ?*y 
*/l/CH 1 <D#iliAA^$ta^o 
[0 0 8 7] #fc s ^Jti2 fc&i^r, a— tfA^di: 

•r 8 zrz&i-jL— r i n ±Eif -y ^y^m^mco 2 20 

#g(D^-v C H 2 y^;l/^r^j £ 
fete, ±ISUy^"^^7T3 btis zoimfrftLtf^y 
ZRP 2\zKM<DWifr\&LikZ J ttZ>Ct\L&-z>T. +f-y 
\Lyy-3-?y K c A7jB# £>f-+ >*/l/3Jlf{I^§d <DA 
^%^n§STfcSfe3i^n!B©$tlfc#fflB^2 nv 

fctwi-es^-r^JiiifCcfcti^cDiSii^^Tdo ti 

2(tll), tl2l(tll3), tl2n-l(tlln-3). tl2n(tlln){±B# 
£ijtl2, tl2l, tl2n-l, tl2ntC*5I^T U y^/Vy 7 7 3 

#teLx-*(i, tl2(tll).tl2+l/3(tlll), -,tl2n-l/ 
3(tlln-l),tl2n(tlln)-e"-&?>o 
[0 0 8 8] -7j\ -bl^£5f£, ifB? 1 * V*;l/9]1f 
d cfc »9 . Vy-y/^yyrmfrt><Dt)if]*lii1]t2> 

^-D^fctZlzli, m&tiiLtf-(y$RP 2 0m.fr&L 40 
SrffiLU KU y-7'^v7r 3 b^5)(i^tH*(it±l7J 

a— ^-8<Dai**i±i7j-r§{ii{c«o#^p,n, ±ib^ 

-t8$fc«^jL— f 1 nfr£<D#fflB©iimK3ftfC 

r Tm^mm 1 o fc^^n^o 
[0089] m^r. mmtu ios^t, 3— fA?je 
tlx, **y*)\s®wi£7Kftx±)itnz>t, ±iB^a 

3mB<D3-*y*)lC H 3 fcf--^ >#.;l/?:^J t) 
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y* R P 3 ic 1 n vfe#J^±tDiSii<DM*t±i L£^t £ 
ttckoT, BfgiJtn £&v>Ti:fB- , fVk?y^:a 
v> H c ©A7W&£ft/cB#frSI$£iJti4 (c4o^T±fB 
>*;H2]|#{f e ©Afttf&^ft-SgcT'fc&iM;* n 
!B§i£ttfc#HC«;ijgM££fT9o tl4(tll),tl41(tl 
13), -, tl4n-l (tl4n-3), tl4n(tl4n)(±B#£Jjtl4, tl41, 
• •.tl4n-l,tl4n{Cfcl/^TU>'^V^y7r 3 c <fc (5 2 3? 

tl4(tll),tl4+l/3(tlll), -,tl4n-l/3(tl4n-l), 
tl4n(tl4n)-e&3o 

[0 0 9 0] -7j, -bl^*5fc$\ B#£iJtl4 tC*»tS± 
Kf-+ eKJ;^ 'J y 7 7 3 c ffifl 

§B#*§ C ©fiKIII±l!sMfc# CRT g^gK 1 0 tc^ft 
7J£ft3„ B#£iJtl5 fc*^T±ffi*iaC0i5igff«bb*# 
fi C ©a^gtiiKiitv^fc tttli, M*til L#-f y 
$ R P 3 ©Sl^tB g>J >^*A>y 773c* 

^•tti^-rswc^Dg^en, ±iB^a-^-8$fc{i^ 

i-tlni>5 <D#Hg C OiittfiJtSIA^ CRT g^Stfifc 

[0 0 9 1] ^Jtl6 lOs^T, a.— «fA7J f i: 
LT\ ^+v^;l/^J^^A7J^nSi:, ±iB^^x- 
•T8$fc«^^-^l n(i, ±ffi-»fytr>^ii^0 3 
# S of-+ y c H 3 y^;l%® *) § i: i: 
fete, il»lHlK6 0S^tcJ:'Jx i ;>^W7r3a 
tts ZVffifrtiiLXjyZRP 1«8LT, KU^^* 
7 7 3 a fc±IBa-+f , A^ d (D^^y^jl^wm^ 
&3Z> o /c^F^t 1 2 * c, f BgE L T V^Sli A OBWS^^* 
2 3V*ttt±T»aH^-r5o tl6(tl2),tl6l(tl23), 
-, tl6n-l(tl6n-3), tl6n(tl6n)«B#giJtl6, tl61, •-, tl6 
n-l,tl6ntfcl/-»T , ;>'^^>y77 3 a«fc»5 2ax'fe#tc 

tl6(tl2), tl6+l/3(tl21), -, tl6n-l/3(tl6n-l), tl6n(t 
16n)T'S5 0 

[0 0 9 2] -73, -trU^^5ti, ±f3^+y^;U^]g 
f^TKf {CiO, Vyf/Kyy? 3 afil*^OI±l7]*ai7J 

f*«t«99*6tu cftfi:«fc!>±fB#$gA<Di8|jIS 
4l»«^CRTS^SlIl OK^m73?n*. ^Mtl 

7 te*i^T±E#e a vmm&ifiwm a omnm.m^ 

7i$n*<ftS*\ cofct ±sE-trb^^5(i, ±IB 
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a-^8**5©#fiA©ii«&2IA<CRT^ajIi 0 

fcaesstift. c®2iHiBosfflA©s^©fc 

[0 0.9 3] £©<£•?{;:, *Bfft-K4tJ:tUf, 111 
-H*IIIfflffc*l/^TttaS*0#liA. B, C *£»©?■ a 

MA *!LTVtitmtCtEm-£tlT\,*ti**Z/*A,C H 2 
#*§A, B£JtTl,^cI$fimc!E§i£ftTV> 

rc^+y^;]/CH 3 ©sac o»asi**fTofe«, # 
« o * feme m mn*k<Dmm twrnrnvwa t z 

5o ftfc* K 4 T'(±, 3 ^+ ^/I/CD+f y M 

>»totilLfc^ n^+^;l/ ( n (i2W 20 
±©SS) ©IfVtfy^fct-scfct-et, coi^n 

[0 0 9 4] 3v-s/-wMS2i3?©8lK#©*&3 
fc£tK TBftaJ^©ffiS, Rtfg^&frfrfci^Slc 

yfttfiotziz^ ±mvmmhrcmmv\t, 3 flit 
l < ttf-titt±©Kas43tRjWie« t ft 3 *\ c © =1 

v-s/+;H»^*<«B8Tti, c©3fl§tL<{«-ft 30 

fctfRTflg J: ft «„ 
[0 0 9 5] 3ffi©J£jjg3 

012, Hi 3(4. *^<DHMl3iO:5Tl/e 

^3 >sflnt©w«flf ^gasaj©±g!a:«is^fyD 

^SS©^2fCt5tt^-bU^^7©tti^{C^L, v/l/f- 

ass^^pjgg * 5 <fc 3 fcfi^saa^tT 3 «t r> tc Lfc 

t>©T-^5 0 "TftfeS* 012, 01 3K*l"»T, 9 it 

K i: ft § cfc 3 Kfll^&JI LTCRTfcffla 

"f*o *f8E©£ffi©»J83©«J«*ffl^TSI£ 
£ft&ftfFE- F 5©|ffKO^TKlflt«. 
[009 6] ftft^- K 5 . *»fFE- H 5 It. l^ti® 
3 "^(M^x-y^X" £tW5^t©T% 

itTit, cn*Mfe©^mfe^#fi%j*s-r*ct 

*^t*J:^fcLfct©T?a&*„ ±9g¥L<«\ ^i6#i 
^fl^Lfcjgifc©^-* V^;l/©Sffl«r^© 'J y£* 
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^tt«a©sa*v;i/f-jiiiT-M*ct*<-pt« < tdt 

Lrct©TSSo 

[0 0 9 7] *HSIi©JBtl3©SK»Cfel/>Tti, 0 1 
2, 01 3©-bl^2 7li, ?ta©'J>^^-y77'3 a 
~ 3 n © -5 % ©Bf2©8B&©?- + y^;l/© t ©fr <b ©ffi 
**3iRHtfrr*<:fc#?* % <I^*UIlHl8&9fcJ;»K 
Cft6©Xftffl**v;l/*-H®{bLTC R Tg^SB 1 

So 

[0 0 9 8] Mc, «fffcov»TKWr«. St\ tlffi 

*±KBfcLT* 50©ftn;VCH l~CH5Ti£3£ 
$nT^^5 0©#fflA~E^tl ; fn9 L a-^l a~ 
1 efffe^^ *ftJf n©1f $SEEi£S[HliS§ 2 a~2 ef 
'If fEEfg£ ft, ^ft^f ft© 'J ;/^>y 7r3a~3eT' 
IB^tfft^ftSo txl,—, txn, tyl, ■-.tyn.tzl, --,tzn 
(iB#glJtxl,--,txn, tyl, -, tyn, tzl, -, tzntC*V«T, 
*ft€ft©U y?^v7T 3 a~3 etc»f jiSftfef* 

[0 0 9 9] fit, »JSB#fc % a— |fA73 

Xil g*»JfeB#jfttyl T\ 01 2©»@E§6fct # 
'Jy^Vy7r 3 a~3 etCfei^T, 

wp 1 ~wp 5»cj:*#*a*L%«B?*fc$$ x ^ 

tBL#^>^RP l~RP5£,fcoT> *#5i*#-rV 
^WP 1~WP 5©»#a*H»7FU^J:D, 
A-E©H«HS^©tfc*fflLff«fe*»ii>*o tyl (txl), 
••.tyn(txn) (±B#^Jtyl, -, tyntfefT, ^ft^ft©U 
y#rty7T3 a~3 eiDM^nfcf-^^L 

[0 10 0] *LTC©##eA~E©ffl«fl|^©K# 
HJbS^^Stitt, ±I3-frU^^7(i, _hfE 5 
O0'J^y7r 3 a~3 e ©Ui^*afiRtti* U -fe 
b^^5ti, g-trU^^ 7 ©ttitJ^tbT: L, cLftP)©ai 
■bU^*7©»g©M^Aaai5iB9fcJ:»3. lo 

ft-Scfc^tcfi^S^tToTCRTS^ggl Ofcffl^j 
f*Ct»cj;tl, #fflA~E©v;l/f-MiSa^ft5tl 

So 

[0 10 1] c©v;l/3TO^;£jtT, tili^ti, # 

fiA~E©^&ftafrst©*io, ciit-ttii 

A, *»RU ^--^ATJhiLT, 

^ZXtlt&o BtSiJtzl tc*>(t5c©n.— »fA*h*S 

ttTs 01 2©»|5|SS6t±, ftll©#fflB~E*S4L 



(14) 
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TU**K#mt#-f P 2~R P 5 «Dffi»tB 
ifcS-es^fcic, -bb*2 7tt, ±fB«KLfc#SA 

3ft U Bitl-t^o tzl(tyl), ■ -,tzn(tyn) (4B$£iJtzl. 
-.tznfciJ^T, V>if/^y7r3 a «fc-DSI#aj£tlfc 

[0 10 2] CdT% l J>^-y7r3alt ^<DS!* 
fcB L4?Y R P <D7 F U^*Jli6SiiS*ltt &#Bf 

i HST-a^-rs * 5 ic u cn^cR ts^ss i o 

te , i: ft o fc #3§£ieti L T l v y 9 1 W 7 7 
©St&aM^y^WP 2—WP 5 0*tii**(?ifr 

[0 10 3] ftfc, Hi 5 fCjjVfJ: 3 fC, Bfgijtzl 
(,vj\ tfA^htLT, *-+>*;Wfc£ffl#*;Uj 20 
U #fflA£g#?Lfcf£ti. 'J^77r3aOf- 

Sflfe*frV\ *©rt§tfj^*©#ilHA0i*3gteiI»,v3 

[0 1 0 4] tzl (tyl), tz2(ty3), -, tzm-l(tym-2), tzm 

*§£-©B$£lJtzl, tz2, -•, tzm-1, tzmO^tB Lf-^^ 
T$><DT\ tzl(tyl), tzl. 5(ty2), -, tzm-0. 5(tym-l), tz 
■(tyi)fiC0fligS£* 2e3lTH^-r§^«B#giJtz 30 
1. tzl. 5, tzi-0. 5, tzmfCfctf^j^tB Lf-^^t 

[0 10 5] LT> PtSiJtzm ICfcl^T, SaH^tf* 
©i$£©ttiMrtgteilv-o< fc x W»l§ltt6a:y:/#* 

^^5^^-ry^3.-^-8<U$fc{i^zL-^-l nffllfcSJ 

t>g*T> ; e<D<i^cRT^gBi ofcwtar. 

itfTtS. £*>\ ±SB»fl^&-K5?tt5f-+yiM/ 
^ 50 
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[0 10 6] ftff*-K6. *»tt*-K6tt, ffl^Bf 

ra©H&fcS8f LT^fc«a©#ffi;&-$fcj§<fc urns 

xVl/5 L lM7V-i'/<;^" ttS^^t^tDT'feSo fill 

nT'tt, itii*^>irWP 1~WP 5£*:y (## 
ii*B8te) LT*#ffiA~E<D*tii**ff-3TV^S 0 
txl, tx2, •», txn-1, txn, tyl, ty2, -, tyn-1, tyn, tzl, 
•-, tzn-1, tznfiBfglJtxl, tx2, tzn-1, tzntc:tett£#t 

[0 10 7] &^T\ BfHtyl fcfe^T* i— 9*A*g 

ffiTg^LTHS C fc^T'tSo tyl (txl), ty2(tx2), 
••, tyn-1 (txn-1), tyn(txn), tzl (tyl), 
'^yA*77 7 3 a~3 efrZ<DMfrtiiL'r—fii%7jk 
U tyl, ty2, tyn-1, tyn, tzl, -tt^OttJMHLBJSJ 

[0 10 8] COStUfc^Tt. inti 

$ 'J 7;l/*^ A-pSS <fc 3 fc-f 3 c fctf-p* 5o IPS, 
fJMtyl fcfel^T, 3-—*fAJ3gt Ltv 
fs^£ A7J Lfc&f± N U 7 773a~3e Of- 

£*fr?o tyl(txl),ty2(tx3),-, tyo-l(ty a-2),ty 
o(ty a) ti^OKfcffltfcl ^Vfctfcffdif^OSi 
*W Lf-^T'S 0 , C OilSttl Lttl^Wtyl. ty2, -, 
tya-l.ty a (Ct3V^TfTl\ C rtti-^CDx— 

tor?^OK*toLx-^{4s tya+l(ty a+l),tya+2 

(t y o+2),-t*o, aaat^a^jfeffofcx-^sis 

[0 10 9] Sfc, COHIEaffi<fe*2flH6T?ff^»^0 
R*ttJL/7-*-^(4, tyl(txl),tyl.5(tx2).-, tya-0.5 
(ty a-l),tya(ty a) t49, COiSj$SfJ*tHL^» 
bofdtO^ttiL-r-^^ ll<0i5t, tyo+l(t 
y a+l), tya+2(ty a+2), - £%Z B 
[0 1 10] C £D J; d K 6 lc£M£. m% 

M&*7)\s$-1 h^fri-Xt v-yyi^r/ty ztz C 
[0 1 l l] &4b\ ±SBH'SfiOJgH2. 3fc*i^Ttt> 
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BIT'S *©*£» fHiT€rHi#a^IfiT' 
I0 1I2] Sfc, iBQtOSll, 2, 3fcfeV> 

'^yytDmtoT-zmmc&xLr^&dic, bps, ic 

**^%TL&#4y*m?Ml5fat\tmcmfrirz. t 
[oi 13] ±mnm<DBMi, z, 

ftZVy-y^yyTtLT&s HDDJ-^tt,, 7tiy 
£&l^©T-&nf£, FIFO (First In First Out) W 

mmmu 2, 3Tm^ft3ii$gffiii©#7£i:LT 

*\ JPEG^MPEG, ??,tfte©^fb^^ffl 

CO 1 14] mm<DBM4. £ZZT\ J^±T'56^fc^ 

^^•r^fc^fc, ^©KS^gfitLT©'.;^ 
^'^7^ A-Ff^X^K7^7gIf(7)f-fX^ 30 

[0 1 1 5] 01 8, 01 9 it, £<D£?%ffiMZffi&: 

«Btt*©l2S?i££«©*li«BIT-;fcD, B 1 8 li l <*© 
xVx^£fr®l2@£lT?£>©s 0 1 9 til ftcf-c X 

[0 116] IXT, |5|0£±fC#B§Lfc#£K *HS£© 40 
««4(D«|«*Btta"r*o EPS* 018, 01 9fcj*t 

1Wffi»@B2tt?-a-xlfr5©ttjg^;£ 

[0 117] /N-FxV7^Fv-<l'7gg2 0f±Ei&§{I 
n£T%mWT-&9, *©g±{£7FbX£ 

vfc«$>s u >y^7 Kbx*^^.e.nrc'j yf* 
v7 7*mtt&m9iti,T{m-$ftz>$><DT*?bK>, 0 50 
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1 8©k©T«, Stf-fXi'l 4, XtfyFrt/*—* 
1 5, ®&f4 16,01 i2^vy F l 7 a, flES^ F 
ffi»««SP 2 1,01 fS^y F 1 9 a , if£-vy Kffi 

01 9©&©T-f±.. CtltC$e,(c02l2g^^ F 1 7 
b, 43<fctf02S£'vy F 1 9 b^^-r-5t©T-S^ 0 
[0 1 18] KSCrV** 1 4ttE«e^*l3S1-«fc 
»©E88g#T?&D* xtfy F;I/^-* l siiKStrV 

1 4*— ®ifi - eiHies-&s/'cif>©iHHgtfti 6^{i 

*T'&£ 0 SlES^-yKl 7 a, 021211^ 
7 F 1 7 bttlBflt@B 1 3fr<b(Dliit){mZMio.T'(X 
t 1 4 fc»!T&<&fci&©«5i'vy FT&tK fBg'vy F 
SillS«ISE2 1 «0 1 §2^vy F 1 7 a©g»)£fT-5fc 
*©¥IST'S§o 0212®^ F 1 7 bkWf 3 

«3\ 02 Kfc'vy F 1 7 b ti0 1 128^ F 1 7 a 
-fcmz®m-?Z> 0 il©0 1 1211^ >y F 1 7 a tifi&^x 
-f X* 1 4©±®fiS©fBS*frV\ 0212^>y F 1 7 
btillf^X^ 1 4 ©TEftl©SBS*fT ?rz&<D®M. 
-vy FT*SS„ 0 1 S4^-y F 1 9 a, 02if£-N>y F 

1 9 bfcHKftxVX* 1 4te*£&3:ftfcr-*;&K# 
Wf fcA©«£evy FT&D. It'N-v Fnb«HIW2 

2 ti0 1 St'N-v F 1 9 a <D&®%fi? tztb<0^mT$> 
§o ft*5, 02ff£'vy F 1 9 btWf 02 if 

Kl9b «0 1 lf£^y F 1 9 a 
•fSo C©, 01#£'\<y F 1 9 ateiKM-r-f 1 4 
©±ffi«©S£*ffV\ 02?f£'vy F 1 9 btttt^T* 
i-X^ 1 4©T®ffl!)©S^fT^/c46©^-\>y FTfe 

[0 119] ftafP»2 3»4^tr>K7l/t-*l 5©[elg 
HHBlfcx 01 mm^y F 1 7 a £ 5£fi02 12il^>y F 

1 7 b©{5H^Jil©/i:i6©SD*0 1 S^-y F 1 9 a S 
?>(C(i02S^-y F 1 9 b<D®.W$m(Orztb<D%m<M 

^*±ia#w»cai*-r*fei&©^gi?*a 0 cct% 

«2 3«, *^©^li*©g5H(Cfelt^|gii» 
¥®*#tf«>©-p*ijs 0112^-yFl 7a$6tctt 
02f2^-y F 1 7 bts 0lS4^-y F 1 9a?5K 
l^2Bt'N7 K 1 9 b fctt» $ij«2 3^e>©*JMI 

^tg^VT, ftraKM«iff2i x 2 2 tc ^n^* 
fc^fjtn* § mm t a o t ^ 5 „ 

[0 12 0] S4@ES2 4t4S£'Vy Fl 9fc*»)R* 
tb^nfe{i^^W41--5fci6©[5]^i?St)s DNEffftSI 

B4ttS4?nftfli^*#*r*iii» i p«9, f-fx/ 

[0 1 2 1] 02 0, 021 «u *mm<DBm4<D-7u 
*>*v*mmtt2mmm!iigmc>timT4x<7 1 4gp^ 

%±i:LT^-rB§^f4M0-eS5 o 02 0, 02 1^^ 
5 fc, 01 ffiS'N-y F 1 7 a $ ?,{C{i0 2 tm^v 
Fl 7bt, SlSi'N'yFl 9 a??,(cti02S4'\ 
•y F l 9 bfc«\ astx-r** l 4©tfj^%^T"f 
©MffliJfc^B^tlT^So ±l2l2il-\>y F I 7 a?5lc 
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» 1 7 bit. ±mmB^v mmmm®2 uc&om* 
H»©ia*7>^Afc^fta*a. x, mm^v f&h 

frJ8Pg|$2 3 btt % Eg'vy K«WKJItt2 1 fcttLT, 
±EE^<y Kl7a?5tttl7 bcDteB£f&fJ9S-f3 

siwm^*tti*-r*#a^fe*o x, ±EB4^y k i 

9 a SSfcti 1 9 b*4, ±ES4^>y FCftttttffi2 2 
lc£K>mtpiC7Kt$i®B<D&r>lC s ffi^x^X^l 4 CD 

rtai»i:n)ia5oH*7>^2xfc»ttai*So x, n£ 

^>y FfiM$!)fflgP2 3 c (4, Si'sy FKf&ttWSiS 2 2 
£ftLT, ±f2S4^-y F 1 9 a^SCti 1 9 b©{£g 

FttBi&IWW2 3ct X^F;^-* l 5cD[e]3£tfc 
3 a imtOfSi, ft, Ctte.fBii'vy F£, B 

[0 12 2] 02 2ftl^L02 7 ti» *^SS<D^40 
7W^7 *«ffiftf *ESS£8li©JiffiE8S!M-- F 

h5<y?##t, <:cd;\- KfV** Fv^^ggfci; 

•p t*s? tift 'j^777© u y F bT. a CD 

[0 12 3] 02 2fc*5l^T> A 1 , A 2, -, A (n 
-1), kn&Vy7;%V7TW)y>fW\ : \s7^ T 
1. T2, T (n- 1) , TnM^f-fX^ 1 4 

[0 12 4] W±OJ:9 4««K:fel>T, 018, 01 
9, 020, 021, 02 2ftl^L02 7 £ffll^T, * 

[0125] (i) aajfc, n*oh7y**#tsfr 

[0126] (i ) Kamttfrbmm+s. 
t(4, afttrvx^i 4<Dimm&±micfa<mc%i t ) 

mcfotfThv-ytm^T 1. T2, • • •, T (n- 
1 ) , T n ffftS ftfc h 7 <y * tfJ&SSftTfe 5 , Eft 

7 aOfcfc.fc'K.KSCTVX* 1 4<Dm9\-mB<Dh7V 

[0 12 7] gfcttfctt, ES'vy F(5B»gI5 2 3 b 

It. m 1 EU'Vy F 1 7 a£#©<k5£i8ft£-fc»:5o SP 
W, 1 ES-vy F 1 7 a (4, 0 2 2 (b), 0 2 3, 02 
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4 «fc 3 fC x 'J >^^>y 7 T<D l ) y?W F I'T.tf 

A lfr&JE&A2. A3, -,- A (m-2) , A (m- 
1) , Amt l-r-DmhUt^LTtlC. h7'^#^Tl 

1 Ofetcoh^-y^t, BPS, h77^T3, T 
5, • • • , T (n-5) , T (n-3) , T (n- 
1 ) CD h 7 -y 7 fcJKSfc** £ E»*fT 3 o 
[0 12 8] ^LT, C:cD«fc-5^jKMx-f^^ 1 4©g 

Km&(oh7V7mm: i^s, lofet ^j®^^^ 

ft© h 7 >y ^S^cD F77-? fc&WlLT U >**#7 F b 
WAm^tiA (m+1) tftt>, F5-y£T (n- 
1) ©E8#*$7LT»rtflffi©F7-y*#^Tn'\<D 
EStfSHJfc* ^ 1 "vy F 1 7. a {4, <$%T* tlt&ttU 

LT^ft fr^> F 7 <y * t» LTJB3WE»*(t 3 . 
9,^1 Eft's? F 1 7 a (4, 0 2 5 ftl> L0 2 7 Iztk 

+ 1) fr&A (m+2) fc&5i:h7'^Tn«c5T 
(n-2) tc^ftU #^T\ U^TFWA 
(m+1) fr^mkh (m+2) , A (m+3) , -. 

A (n-2), A (n-1), Ant 1 "f OtgiQ-T -S 
h-7>y^##T (n-2) , T (n-4) , • • 

•, T6, T4, T2<DHtC lOfef th77^^in 

[0 12 9] W±*Sfc»5i:, E^^N-y FcDfiB» 
ttWTOidfcftS. fiU h^>y^^n(4ffi^T'S-5 

h77^T Wh777T3->h777T5-»-^b7 
7^Tn-3-^h77^Tn-Hf-77^Tn->H7 
7^Tn-2^h77^Tn-4 — +77^T4 

777T2 

^LTs E@^7 F^h v-y^T 2£M9, 'J^VVy 
7rO'J^tt7KU7tfAnfr6 lfctttfiaLTA 1 

izm^tcmt, mm^sy vitwifh^v? t i 

±cD-jgcD®j{t^, ffi 1 ESS'N-y F 1 7 aA^^OjI 

tcticko, wmtm*'(7<»M%7 : 4 7>7 1 4(c 

[0 13 0] ±EcD£Mc, frS^E^ffiifSESffl 

x-T 7, 7 omfe h77^fr5 F*3^Xt4^/3fRl'\fRl*^ 

TEI^7 K*»ft** % Mt>*mc>*cDh9'y^(cWLT 

^oTS 1 F 1 7 a *gf»^-&, ffi»*ff toft 

fcH 9 © h 7 >y ^ te H L T x- ^ ^ £S * 5 c i: 
(Cckt), ESftf^CfcftOES'Ny F^SWtcfev^Tx 
ISf-f X^cDgrtji4o4:y : ay1.jgcD h v-y ^>^< ^ 
T CD h 7 -y ^ Jf LES'N >y F (Dfemmm L < ft 9 , 
$fc, «rtJa*54;l>"gnJi^BBLT(4^CD^»J«*HtilCD 
h 7 ^y ^7 fcM LT J: 9 fe/Jx? < & § 0 
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[0 13 1] COfcft, MO^giOiofC. JR 
^hv-'y^fRtfigLT, «ftmp<DH9-y?&gg:T- 

[0132] (2) im^mtm^'<y<omM.7 : 

^X^OIWCO^T^§„ Itf-fX^HO 10 
EDtttttfl^ ±12 (1) ©*SfcE«T*fc3. lC 

$ 1 S£^-y Kl 9a 0*^S4|ftff%fT^ o 
Xs COff^ftttOlKfcli, m l SBg'vy F 1 7 a {CJ; 

[0 13 3] (2-1) ftlTs rW^y^SSlM 
^1"-5c fV77 p b-l'l 0lc3ol,v£\ ^-yxT^SljM 

M££*fT£ ■£ -5 fctfxo n v y K©A7J#& fc*§£\ 
m 1 Fl 9 a 14, W^-y F{fLmM'®&2 3 c 

^5>£D$iJffl{f^tSo\^T> ^OJ;^ilMfT% 20 
[0 13 4] IPS, ^lff^-yKl 9a(i, ±IBnv 

^ FA*^«t , ~fei%mmcm i §Ba^y f 1 7 a # 

£\ IB 1 »£-\\y F 1 9 a j&»5><t>?S£fi^ti:9JDifc* 

■f o«ftjr*cTtt^ 0 1 14^7 F 1 9 a £31 1 IB® 
'VJ'Kl 7afc|Rli;«fc3teh7y**»ft£-a-3 0 cc 
T\ 9 1 F 1 9 a f4, Hi IB^-v«y F 1 7 a <D 

ESftf^ L fc «fc 5 Jc 1 ofc # <0 h v -y £J@ 

#fcH4-r*cfcttm5*T?fe4^. 30 

[0 13 5] IPS, ilf^X^ 1 4 ©fi^gPCD h 7 

£ft, h7-y^S^T3, T5, • • • , T (n- 
5) , T (n-3) , T (n-1) (Dh?y<>*immc 
2l4tn&*f75 0 fLTT (n-1) ©h^-y^cDI? 
ftWHTLfcft, Tn, T (n-2) , T (n-4) , 
• • - , T6, T4, T2©*t*^fc|}4*ff5. 
[0£ 3 6] CO^ -£H#IB&fc, t^X^WI 0 
OS/^tyxTOgft^OMT, H l S^-y F 
1 9 afcJ:«||4»f^%«7LTfe<t^U &3W4, 40 

m i b^n-jf f 1 7 a \c&K>T-z<D%dmznrzmm v 
•7-j>7 mmm & o t> a & r-s^-r 3 iwts t * a «t 5 * 

«fcV\ ^OiiigS^li, ffvSM.fttf, T-*±t4£Si 

[0 13 7] C<DiSiiS4«> Hif4:9t>Bji£:&34. 
77^ffTl^T5, • • • , T (n-5) . T 50 
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(n-i) <oh.7v!?zmm£%4tn£.%fi5 0 %l 

T, T (n-1) 0h7V*<D|f£tftS7LfcSL T 
n, T (n-4) , • • •. T6, T2O0fc&4fcH 

[0 13 8] ttc, C©SKIS£tts S^«y F<D 1 3 

t SOtHCh^y^T 1, T3, T5, • • • , T 
(n-5) , T (n-3) , T (n-1) , Tn, T 
(n-2) , T (n-4) , • • •, T6, T4, T2 

£131^ >y KtflBS-f * J: <0 tiSilTTO-T 3 CtlcZ 

[o 1 39] fit, z<Dmicwmw£*fiz>rcm£ 

v F 1 9 a «*, Ml 1 lB^^<y F 1 7 a <DE2> h^-y^lc 
fc&fc:, f^XyKl 0<DS^^^>xT©jKiMfI^ 

[0 14 0] * co«fcda»aw4« | Rr*ite*4 
c t (c j; d , mm<Dmm 1 t*^ LfcUfft- f i <D^m 

TtT^ c t ic <fc 13 , d oiat 4>»f trciJ«-*m« <:t^ 

T't, L*>feBfaoi^iairtfc:||ISottSHcii^o<c4: 

[0 14 1] (2-2) -^ff±S4»mco^ 

F 1 7 a^D^,^/t h^y^tc, SflH^>y Fi9a^ 
1 0 fcfc^T, S 1 SS^7 F 1 9 a *^©H4<S^jy 

-vyWXJjft&^tzbZlc, JgmSfe^yFl 9a© 
^§h7>y^fc, 9 a*&®2-&rc& 

fefci? 1 h5>y^Xf± 1 7-c-;l/Ka&fct) 1 Y^vtt 
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[0 14 2] X, -H«ff±-S4j)H»03-7>K*<a— «f 
fc«fc 0A*?nrc«^fi, £ 1 SS's-y Kl9a«ffl 
E0~t? Kl 7 a tmVZSic&Wi-g&T. ZJL.i/y 
hB4*fT3*\ &<5Wi, SlSI'NyKl 7a©<^ 

T\ ft 1 Fl9a^l Eft^y Kl 7 a til 

VOl^fcftfi, ft 1 F l 9 a fcJ^S^ttft* 

ffltLT, f^yWl 4 ©^£*yx7©j&jM{i 

ft 3 c i: fc <fc *) % mffiVBM 1 L fcl&ftst— F l © 10 

[0 14 3] BP5 X *KA7^§ttfcBf£©/N-FxY 

0, lS»«i/>tt«fkSO(fKJII!n>t)tct>^-3TI»ikii 
H££?tV\ *©£iB£?IBBLfcl$lz:, *©S££ffiI 
Ttr 3 C t tc & 9 % c ©ate *»f L fcBKJ-fcii* ct^ 

«<t? # * r u e ~>- 3 yamm/mmm t%z a 20 

[0 14 4] (2-3) iS!fi|f4ft^%ittre-r 

l^£>©HSHI*ffre,ft l F l 

9 afr£>©f?£fi^©g^;:gj9g|;L3o f LT, ff£ 

1 *?£-vy Fl9a*<, $1 Kft^v F 1 7 a te«fc 9E 
»*ftfch5y*#*©»»fctti&!©J|»T?, 

**iofetics4t«, cntio, s£**i*isft 

[0 14 5] (2-4) Jfclil, =!V2S0S3fetl^%lttW 

tz>o 9ff. ^m*)Witt<Dm \ <Dm*mmt% 0 ep 

5» C ©*§3\ — £Bf RBft 1 Kl 9 a h 

£L$5ttfS„ ft 1 »£-vy F 1 9 a%^Iibfc 

[oi4 6]^, avatowffosaoiw^si^ 
fiP5, coi^ mi ©0>JT*iH(BLfcF ( 3g£: > &© 

j£%ff3fc©"?$5 0 ^ttWfcii, fS£jSfi#«<ftD 
itlf £»ft©& % #©3 v#Eft£n/c K 7 «y 

tfwmfLn±-r«km3j^T?tt % ±Eiftiiif£i:#ii 50 
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[0147] cio=i^mm^(om2<omxit. m 
vm? h^v? &zmmcm&£ tic j; 0 , h 5 >y ^ # 

■fScktRTtgT-feSo c©;|f;&, ^Hf^ffl^©^ 
[0 14 8] MttWfcii, m<£ ii*OS4ftflF*^ 

fti h^>y^^?,m5 h7y^$-e*m#fc?i4-r*o 

fCT 1 B$ffl£gU *5t<ft6 ^77^51 10f 7 7 

fcWcMW - *-*. collie, ±E©XhD 
l£ti&n&%fi?t, ftl h5y^<DB**T lNfWJ: 
94>UH,M$Hfl?rV\ ft2 h5»;^5l5 h 7 -yy5: 
Stl5^S;<MAt, mi h7 7*OS£BB» 

*^ti B»mnic, Tgft 6h 7 7 ^©^4^ra^^- 

5 0 C©ft6 Kv>y^7£DS4ti, J f>«»)±ffi4:|n|«t, 

t 1 mm&v 'pLm^mmx&Zo 

[0 14 9] COaSK, ESWBO'Vy K£Si£3fl!© 

jc -ooffiaiiiffl'w f*, eg k ^ >y * tn± 

/"cftmi^MkftSo H^fosi^x IBS 

[0 15 0] (II) f^x^#itfnfn 

5o H28ftV^Lia3 l(i, *iKIS40/l/^^ 
>y ^SI^fiftEftS^SBOMiBESSI-'N- FxV x<7 
F-7^7*gBt*3^5^M-rV7.^ 1 4g|3#©h^-y^7 
S^t, C©/n-Ft = VX^7 Fv^yggtct^T^Ig 
$n/c U >^/^y 7rO'J F £ ©W^M^ 

[0 15 1] 02 8(a) fcfc^T, A 1, ■-, An, A 
(n+1), -, A 2 ntiU ^^7770') y?W 
FUX, T 1 (1) , T2(l) , -, T (n-1) (1) , 
Tn(l) , Tn(2) . T (n-1) (2) , -, T 2 (2) 
, T 1 (2) tiiSmx^X^ 1 4fCJgjSsnfcF5y^ 
T*« 0 dU 8*^(1) , (2) IZZftZrftM^.rjXt 

[0152] (i) 5fe-r, Eftirf^^&Mffi-r«. cc 

T'tt, }g 1 Eft's y F 1 7 a&tf£2Eft'vy F 1 7 b 
{^^•3, IIf-fX7 1 4©MStCf f -^^fBS$n§ 
±13 (I) ©J»£-fc©±ftffljgj£T'&?K ^©ffi 

[0 1 5 3] Itf-YX^ 1 4©±ffi, IPS, 01 9£ 
l 4 ©±f.ij©ffi(i^ i Eft'vy F l 
7at«kt)E»Sn, Tffi, fip-g, 01 9t*5tj-5lSf( 
7-Vx^ 1 40TfflOIttg2SS'\7 Fl 7 b(c«fcO 
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[o 1 5 4] ^ttwfctt, mm^y mmmmz 3 b 
a, m i mm^y Ki7a^2 mm^-y f i 7 b 

££«>J:3Ke»£-&3„ BPS, $1 ES'vy Kl 7 a 
ti» 02 8(b) , m2 9lC7T,?£olZ^ *)y?/%v7T 
OU^«7KWAlfr5«*A2, A3, -. A 
(n-2) , A (n-1) , A n £ 1 ?Z>miKlT % £ £ 
K> KMrVX^ 1 4CD±®<Dh^-y^#*f T 1 (1) 

7'^ffT2 0) , T30) , • • • , T (n-2) 

(1) . T (n-1) (1) , Tn(l) OMSSfcRSf* h 
5'y£fcttLT#4£:i2®£fr-5o u©P#, % 2 f 2®-\ 
•y F l 7 btt» EM&fls*frfc*i,\ 

[0 15 5] LT\ Itf-fX^ 1 4©grt^gl50h 

tiLW.mmW>2 3 b3&»60W|pfl|^tS-3i,%T, fBS'Vy 
KHWWII82 l tt, fg2fBi»-vy F l 7 b£!g l IBS* 
'vy F l 7 a fc«t*oj:dlcWB«'e*. IP'S, !g2 
IBS'vy F l 7 btt, 0 3 0, 03 1 fcjjrf «fc ? fc:, U 20 
^V-i7770'jy7l7Kl/XtfA (n+1), A 
(n + 2) . -. A (2n-2) , A (2n-l) , A 
2 n t 1 -fOiJiin-rs cTfcfc, KSlfVX* 4©Tffii© 
F7-^#fTn(2) fr5B**MttLT*WB35riaK\|ft| 
A^TML*^^ h77^#§T (n-1) (2) , 
T (n-2) (2) , • • - , T3(2) , T 2 (2) , T 1 

(2) OJWtBWi-r* h5y^t»UT^i:Eli*fi 

[0156] w±%stii>5^, sss'vy vemmsm 

ttWTOAdfcft*. 3C 

F77^T1(1) -^h77^T2(l) ->h77^T3 
(D _ > .._, J . 9 , J ,£ Tn(1) ^^, y /, Tn(2) 

>y^Tn-l(2) •■•-*h77^Tl(2) 
*LT\ R2GfrN7 KA^77^T 1 (2) icMOs U 
y?/^y77<DV y?W FbXtf A 2n^l fctfti 
ioLTA 1 {cM^fcftte, £ i fB^'Vy FlfiEVhvy 

^ti(i) tias*fTt\ cnwBw±<D~a©»i^* 

[0 15 7] fiU:OHi©Iiff*, £ 1 ffig'Vy F 1 7 
aRD*^2iei|-\>y F 1 7 b tfftBftR t) iff C £ IC «fc 40 

*). mmm5"f7coM%.T-<x>7 1 4t, 
-JS*iiiHioteMfcai6nT*fcfflfflifli^%iiriciBB-r 

[0 15 8] JjU:0«t3H:» T4Xt<Dnm*mmffi£ 

5, ftflXttWa*lRK\|S|*oT, SglRtf!g2©fB@ 
^•y ±iB-73©fB»®±©& h 7 >y ^tc 

ft LT\ ±EH 1 ©ES'vy F£ffl^Tx-*£gB§? 
U *©& ±K»«rtriftiK«^'M^*»oT±E» 
1 RtfS 2 ©fBg^y KSgHftStf, .tieSBSIfflT-V 7. 50 
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*©fg 2 ©fBg®±©§F 5 -y^.lcft LT\ ±.mm2(o 
ndm^y F£ffl^Tx-*£l2g£-g\ ttfc % ' cff)-l 

[0159] (2) ^jfc, ±mmmmitj7<DMmT 

fl3ffit?f£IMlF^ jSMES4»fft, ^rnvmSMft 
^5. cnSOftfftt, $ 1 S£-vy F 1 9 aS^I 
2S4^7 F 1 9 bcD^^ffl-T^^^^Tti, 

s*»fc±E (i) -ettifiLftrtSfcrau-p**. 

[0 16 0] HPS, /W/^v^KiftfiiBilfti: 

IrH& F777TK1) -»h77^T2(l) -*h77^ 

T3(l) -»-->h77^Tn(l) -^h77^Tn(2) -> 
h77^Tn-l(2) •••-» h777Tl(2) ©Jfifc#£ 

c £ £ <k *) , wz&frz-femmm -i rcmicmz 
co 1 6 1] sfc, mam&mftii.. mTuzv^vti 

1(1) -*l-77^T3(l) -^•••^F77^Tn-2(l) 
-»f77i'Tn(l) ->F77^Tn(2) -» F 5 -y ^7 T n 
-2(2) ->-~»h777T3(2) ->h5-y*T 1 (2) © 

[0 16 2] ■?■ it, c<D£?%:mmm£tfmziz&.5 

iSLTfet, *4)»»*lf|l!LfclSlc, 

■eff 5 c i: «k <9 , d OF^fccfJif Lfc»»*ja« c ttf 

[oi6 3] ttc, *»o*wj(iiiBo*h^n*iBltb 

[0 16 4] Sfe, -Bfff±S4®j{f{i, SlSt^y 
Kl9aSfel4S2 -y K*BfS<D h 5 >y ? ic&W) 

^-ASftD 1 F77^X(i 1 7-<-;l/F36fc») 1 F 

[oi6 5] tv-mt±n^mmi&vto&fiib 
sifi^^-rs<:i:^pT^i:*s 0 gp-6, ^©ta*^ 

g-tf/cB# Kf^y F^-f 7*gffi©«tjiA*x 



(20) 

37 

i^ir-ft? c £fc <fc t), l Inl&SWiJgifciHlcD^ir)^ 
«ffctofcoT»ikHS£*fT^\ *0*B*ff8ILfcBt 
*4>?l£*iK3T??T5ci:fcJ:!>* -c©|fflfc(|>SrL 

[o 1 6 6] zrc, mmn^mmt, m i n^y f i 

9al fcliil 2 B£^-y F 1 9 b £>\ 21 1 IBS'Wy F 1 10 
7 a Sfctig 1 GflfN? H 1 7 b£<fc 9K«S*i;fe F5 

Stye MT&<DlSt LTS££tt3 0 
[0 16 7] £e>£, av^5S^»jm±, -©SUSS 
1 S4-vy Kl 9 a $fctt£2S£'vy F 1 9 b£|W|- 

jf£UBBtS 0 m 1 14^7 Kl 9 a $fc£fg2 
W^y F 1 9 b£^IS£L/c b?y ^O^OavtfE 
8JnTl/^h7y^ft?*t, $fc±Kfc|g«0 20 

[0 16 8] $fc, ±sB,-^?S<D\SHb^y>±X'<0 

&±n£.®ft<D'&, &<D=i^mmtEftrz b?y 
[oi6 9] tfc. n±wf$<omat, 

it l tm^-y F 1 7 a &t>*£ 2 ES'vy F 1 7 b tc J: * 

±iB©fBgift^t)?Tt)nT*3 0, ±sb (i) vmrnvtc 30 
©fciaiato:, tmwjft (Dtctbcomm^ y Fo&nictt^ 

[0170] mmmms. #fc, *^cd^<d«^ 

03 2, 03 3*fflV>TWWf*. *^SfiO«885i:± 

tension 4 ©±ftffi3fc6tt % K»fV x * £Jf & 

[0 1 7 1] 03 2£^T<fc-Mc, *sfeJ6©f&|g 5 
SiS^gWi, m# (rati, 2«±0Sft) ©Ilf-r 
X*14 1. 14 2, • • •, 1 4m£^£ffl!r3^i§fi!^?- 
;&£o S£oT, fB@-vy FRtf»£-vy FH\ ±fBHS& 
©Jgffi 1 T'll L/c t> <D £ H i;#|$£K\ y F (020, 
02 tf, £«5l7V**SfcStt5ftT^a. 

Mftfitycfi, Jt®fB@£tT?03 2<Ofc©T*t±fllflS^ 
r^W 1 4 1 tcfflv^ fg 1 gBH-N-y Kl7 1afcS 50 
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l.Si^7 F 1 9 1 at, I2iilf^^^ 1 4 2fcffl 
<,v§, m 1 mm^y F l 7 2 a £3! l S£^>y F 1 9 2 
ail, • • • , flmllM-rVX^ 1 4mk:fl3^3, 21 1 
mU^y Kl7raatil E^y F 1 9 m a fcfr 
i?tit^5. cn?>fB»^yFl 7 1a, • • •, 1 
7mal±, IBS^ «y KBMfllflS 2 ltiO-*^ 
Tilt, X. F 1 9 1 a, • • • , 19 

matt, 114^? F«Mttfttt2 2tc<t O-ftfc&oT 

[0 17 2] $fc, PiffilBa*fr3H3 3©t>OT-ttS 
lllf^7^1 4 Hcffl^S, IBlRtf»2liM'Vy 
F 1 7 1 a, 1 7 1 b tm 1 &tfB2fS4'v.y F 1 9 1 
a, 1 9 1 b t. H2fi£M-rVX* 1 4 2£ffl^3, £ 
1 &t>*2t2 IBS^y F 1 7 2 aM 1 7 2 b 1 RZf 
Mf2S£-vy F 1 9 2 a&tfl 9 2 b£, • • gm 
$Mt=V7.^ 1 4mtffl^8, SlStf*2ES^ry F 
1 7maMl 7mbtm\RZfm2W^y F 1 9m 
aRtfl 9mb tfrZMf&ZtlT^Zo CftSISS'vy 
F 1 7 1 a, 17 1b, • • • , 1 7ma, 1 7mb 

its ES'vy vmtmmm2 nc^-wt^-zn 

X, CtlSIi'N'y F 1 9 1 a, 19 1b, • • 
•, 19ma, 1 9mb«\ ffflfe^v KCIMMIIV2 2 

[0 17 3] 03 4*l^L05 1 t4*HSBO®jg5 0^' 

•rx^F ; 7-<yg§{j:*3^s«S^xi'X^ 14 1, 

F 7*SH 2 0 «fc o T^^nfc U ^^7 7 7(0 

[0 17 4] 0{C*JV>T, RBt±U>'^/^y7 7'^, D 

^COV^T, 03 2, 13 44ML0 5 1^T, 
SfiOJgSI 5 OffiSRtf If «fe«l^%ltt^-r S. 
[0 17 5] (I I I) ftSHC, £ffifcn#©h7»/* 

ibis • s^i&mco^-r&^s. 

(1) RMHftffjJp6«Wr*. SM'xyKtt, 
Sl^f-CX^ 14 1, • • 1 4m0«fljagPfr5 
rtH«B5fc:^-3 T^iLoo l h 5 -y ^*5f ic&M 

F 5 -y 7 43 f K^ffiMx ■< X ^ (D±fficD|g^® 5tLT 

%mm**vxoo mtkmctt, 032013^^ mm 
mmm^2 1 #fKMx-cx7 1 4 1 , • • • , 14 

m£ffi<^33ilIB®<-vy F 1 7 1 a, 172 a, 

•, 1 7ma£#<D<k5fc:fg»j£-£5 0 

[0 17 6] S-fSSlJci, S 1 SSIFvy F 1 7 1 a, • 

• • , 1 7 m a Mlf^Xy 14 1, 1 

4 m<D±ffi(Dmy%ffl%$(D b =? y ^#-^T 1 tcgsmiT 



39 



10 



(oimmm±9i<omic%z 0 bps, mam^y 

F 1 7 1 afc<fc»3 % glltf^'Xi' 1 4 1 ©h^-y^ 

<D >J y?W F bXtf A1HA2 fCigiD-f 3 C |c £ 

0, *2EB'VyKl 7 2afc<fcD, ^2^1x^7^ 
1 4 2<5h7"^#tT 1 £f-^i3a?ft5. c© 

*v-7TW)ywscr KuxtfA i fr£ i foigipLT 

[0 17 7] #fC % ';>^A«y7r<DU>^7Kl^X 
A mfr £ A m+ 1 C t ic «k t) , $ l Eg^y K 

171a, • • •, 1 7 m a g-fg^fM 7^ 1 4 

1. • • 1 4mC0±ffi£7)fi^gl5Ohv>y^#^T 

m+l^^l-ro«JPLA2infcS"r«STfc, ±ffiiS 

LB 3 9 tCTTJ-T J: 3 mi geif'vy K 1 7 1 a, •• 20 
•, 1 7 malz£ 2>mm<Dmm&, SllStr^l 
4 l<DF7>y*#^T3, »2«atxV**l 4 2C9h 
7V*#^T3, • • • , gmKStr^X* 1 4m© h 

10 1 7 8] «±OAdft, SS^yKO^It Eft 
»ff*«*fiv\ H4 2tc^"TJ:dlc, U 

^y770iJ>^7KWAm (n/2- 1) 
+ 1^5l-roifintAm (n/2) WMtZC tlc£ 
Imltfi-X^ 1 4m©F < 3gIgp<Oh'7^^#-^T 
n-l(l) , • • - , Tn-l(m) STSS7Lfe*i % *30 

H7'^T1(1) -^h77^Tl(2) -»■ 
->h7>y^T3(l) -»h 7 7^T3(2) -»• 
--» F 5 >y 7 Tn-l (l)-> F^'y-^Tn-l (2)->- 
-^(-77^Tn(l) ^h77^Tn(2) -»• 
"^^77 Tn-2(l)-» h77 * Tn-2(2)-»- 
••~ > ^77T2(1) ->F^-y7T 2(2) 



(20 ^¥1 0-5 6620 

40 

*M^T, ^•fiBiMxi'X^ 1 4 1 , 1 4 m <7)J : E 

[0 17 9] IPS, B4 3&l^LB4 5fiI;jVf idfc, 
'J>^W7rOU>d'tt7Kl/7ffAm (n/2) + 
1 fr£> 1 -foiginLAm (n/2+1) K^-f-SCtfc 
iO, §IIf-fX7 1 4 1, • • •, 14m©I^ 

^ 1 SSflTV 7:7 i 4 i Ch77^i^Tn, M 
2®^fV77 1 4 2QF77 ^7#-£?T n, • • • ^ 
m®[^x-i'X-7 1 4mOh777#^T n<DMllr£;& 



* LT, fEft'vy F# h777l tit), U 7 
7 <D V y ?#7 F UX A m n 5 A He ft o 
s2ft-vy K(iIO*f-f77lS«h77 7 1 fcgftU 

ctiwBJM±©-iio»^%»»)ji-r. 40 

[0 18 2] «±0-IOiff*, SEft'Vy F*^B# 

^777T 1 (1) -»h-7>y7T 1 (2) ->• 
-^h777T2(l) ->h777T2(2) 
• --> b 7 -y 7 T n-l (l)-> F y >y 7 T n-1 (2)-»- 
-^l-777Tn(l) ->h777Tn(2) 
~*l~77^Tn (ia+1) -» h -7 ~y -7 T n (m+2) 



[0180] B 4 6 LB 4 8 fc^-f «fc 7 fc, 

U y^y7 7<DV y7W F UWAm (n/2 + 
1) +1^5. 1-fOiiApLAm (n/2 + 2) fCjgfS 
Cfcfc«k»J x h777#fTn-2(l) , • • •, Tn 

-200 icttumt>mt>n, wFmmt^ nm^fa 

fc, , 7>y-"^-y7rOU>^7FI^X^Am (n- 
1) +1 frZlt-DtgbQL Am nlcMt% Cblc 
^m^f : VX^4mcDfty1.iig(5coh7'y^#^T 2 
(1) &^LT2d) OESA^ffton^ C<3DiaiS{c«t0m 

[0 18 1] JK±*$tif>«i:, ffiii-\>y KOffiHSJ» 



•~»h777Tl (m) 

■~*h777T3(i) 

'~>F777Tn-l(i) 

-♦h777T n(m) 

-*h777Tn-2W 

•^h777.T2W 



[0 18 3] etifcj:!), asSttffOfeftogBi 



h7 F 



[0 18 4] sfcamttojtsaaar-f **>&^&-rs 

*^ B^y KOffiBW»«WTOJ: 7 \zVir> ctt> 

-» * h777T 1 (i) 

'^h777T2W 
-»Fv-y^Tn-l(m) 
•^F777Tn(n) 
-♦■■•-» h^y^T n(2m) 



(22) ft fflip 1 0-5 6 6 2 0 

41 42 
-^h77^Tn-l (m+l)-» h 5 y 5 Tn-1 (m+2)-*- •-» h v >y ^ Tn-1 (2m) 
•— >hv-y^T 1 (m+1) ->f77^T 1 (m+2) -» — >h77^T 1 (2m) 
^LT, MHNy F#h^y^ 1£MD, 'Jy^7 * [0 1 8 6] (2) S^ftftfco^Ta^So If 

ffig^-y KliSQ'f-fX^ 1 ~m(DF77^ 1 y^n^M^t. mffiQEMWtt. -B$ffih?f±ttf]F 

u cn«»w±o-»oiMiF*»t)ii-r. a»iES£»«^ 3vsi*)S4»fwa5*. ens 

[0 18 5] CftfciD* FO»ftl^lffl%«J:t)S» Ofbftlt. WSt&m&TJ XttmmiVfoZ&m* 

h77^T 1(1) -*h^<y*T 1 (2) -»•• ~»h77'J'T 1 (m) 

-^F77^T3(1) ->h77^T3(2) -^-^F77^T3(o!) 
-■^ h 7 7 ^ Tn-1 (1)-* h 7 7 * Tn-1 (2)-»-^ h 7 7 ^ Tn-1 (n) 

-»h^-y^Tn(l) -^h77^Tn(2) -» — >h77^Tn(ii) 

-» h 5 $ Tn-2(1)-* h^yt Tn-2(2)-»- •-» h =yy >7 Tn-2(m) 
•••^h777T2(l) -^h777T2(2) ^-^h777T2 (m) 

H777T1 (1) -^h777TK2) ^■••^h777Tl(E) 
-^f777T2(l) ^h777T2(2) ^••^h777T2« 

■™* h 5 >y ^7 Tn-l(l)-» h777 Tn-1 (2)->-- » F777 Tn-l(m) 
->h777Tn(l) ->hv-y^7T n(2) -» — >f-777Tn(i) 
->f777Tn (m+1) ->F777Tn (m+2) -» — >b777Tn (2m) 
-^h777Tn-l(ffl+lHh77 7Tn-l (m+2)-* — > h777 Tn-1 (2m) 

— >h77^T 1 (m+1) -+h77^Tl (m+2) -» — >h777T 1 (2m) 

cn5O7 f -*«M*tifcl^jj[J:0t.-^l«*fc* [0 18 7] $fe % ffi3?f£ttft<DIRfc& 

h^ytT 1 (1) -*hv>y^T 1 (3) -»•••-» h9v*T 1 (m) 
-+h777T3(l) -+h777T3(3) -+--»h777T3(ii) 
•••-» h777 Tn-1 (l)-> h77 7 Tn-l(3)-» ••— » F777 Tn-l(m) 
-+h777Tn(l) -+h777Tn(3) -» — >f777TnW 
-» h 5 -y ^7 Tn-2(l)-> h 7 >y * Tn-2(3)-»-- * h 5 <y ^7 Tn-2(m) 
-^h777T2(l) -+h777T2(3) ->■— > h 7 V >7 T 2 (m) 
©±5fc£«lR-r-fX*£lofctW±-?B£LT\ It ^ [0 18 8] fcSWi 2 mSOfrlEif^ WftWZ 

h^-y^T 1 (1) -^F57^T 1 (3) »h?«y*T 1 (m) 
-^hv-y^T 2(1) ^h777T2(3) -»■■•-» h 77 £T 2 CO 
• - * h 5 >y ^7 Tn-l(l)-* h77 7 Tn-l(3)-»— * F777Tn-l(m) 
-^F777Tn(l) ->}^>y^Tn(3) -» — * h77^Tnd) 
-^F777Tn(i+l) -^h777Tn(ii+3) -* — >h777Tn (2m) 
-^h777Tn-l (m+ 1 ) -» h 7 7 f Tn-l(i+3)-»--» h 7 7 f Tn-1(2 

m) 

•••-»h5y*T 1 (m+1) -+F777T1 (m+3) -+--^F777T 1 (2m) 

0«*7VX*©r--*;&?f£LTti><Ci:fcJ:9» $ [0 18 9] LTv C <D <fc 7 &ffijg?f£tf Rl^C * 5 

fc> «5HI4»f^*i, feiSffl-^y KfcfigiJfcS^fflCN c £K«fc9, MMOBWi 1 -e^tfelftfft- K 1 co^K 
7F*WLT^5<:m 4 ±$<D<k7fc, ^77^ rbt?a^£^5i^c£#nJ&gi;fc.5o iP^> fue 



(23) 

43 

[0190] st-c, m$L<D$>mm?3<D?ti?4n*miML 

K) 1 hyvtXlt 1 7^-;l/F&fcv 1 h^v^^LT 

tmznztzib, ±mm±\znK), m±mm^n±tn 

MM 1 T'^Lfcfjft*— F 1 ©*»f'*'©»±oii?i4*£ 

[0 19 1] ip%, ^mxti^mm^<of\- ft* 

7,1 F5^7g@©#t&#-f-#£Slim£LTfc 

*k iia**«r^ttaai5io(t»»f)Bffl(ftetofeoT»±iB 20 

[0 1 9 2] £fc, 2$fc*S£ttftti, 33^ >y K*fc IB 
Ffc J: 5 IB® £ftfc h7>> ^#^c[)IiS# tegcD 

B4H«M4* lESiSft^tiBfllBWfcjlTffiOl&tfcLT 
CO 1 9 3] S&fc, ^vSIOII^SM^tt, -£B$HS 30 

[0 1 9 4] ±E-^l*fflO|i|-F"7y^±^0 
»iLB£ftft©ft % #© n v#KS $ nfc h 5 >y * ^ 

BtT35§ 0 40 
CO 1 9 5] cnfeOS^IftffOIBlCti, 
n4<SlESk\7 F 1 7 1 a~l 7ma(cj;51iB 

a^^-fc^B-T'fe, ±ib (i i) ?mwLrz<Dtmm 

[0 19 6] (IV)*C, #Stn*©h77^W 



& U¥ 1 0-56620 
44 

©> IB® • H^mco^T^So 0 5 2&I^L06 

6 *4*^»ojbii 5 (D-fu^^yimmk^mmn^m 

tf-f^Hl, • • 1 4^lg^5#t9b7'y^'#^# 
£^ CKOM-Fx-fX^Fv^yggfCkoTH^n 
U ><7VS>y 77©'J F 0**«Hff 

[0 19 7] &±<D£r>%&f&lC^r. 03 3, @5 
2 t0 6 6 #HSfi©JB88 5 ©IB®&1>*3 

[0198] ( i ) ftfs mmmitfribmwTZo sib 

®^vy Ftt. &S8Mx^X? 1 4 1 , • • • , 14 m© 

02 1 <DlB^«y F 2 3 b 5 ©$!|®{I*f £ 

S^'^T, |gg^7 FCIUiiffflS2 114, SKStfVx 
^14 1, • • • , 14 mfcffl^«S 1 SB^-N-y F 1 7 
la, 172 a, 1 7 m a £^ 2iBS^'y F 1 

7 1b, 172b, • • •, 1 7 mb tmc%(D£ 5 lc 

[0 19 9] Ztmmc. % 1 Bhy F 1 7 1 a, • 
• •, 1 7raa^ #ltf^X^l 4 1, 1 
4m©±ffi<Dftftjig|3<D^>y^f£^T 1 KJg*tt»T 

[0 2 0 0] BPS, TC-f, 05 2^-T<fc3tC, U^y 

WlCflksvHl 7 1 aKiOgHBgf-f^l 4 1 
Oh7'v'*#fT 1 (l) fcx-^^fBS^nS. ^c, 
U >^"^>y 77©U y?W F A 1 3&»6 A 2 icJtf 

F 1 7 2 alcXK), g2|^X^ 1 4 2cDh^-y^7 

#§t i a) icr-zmmztiZo zo&oicLt. 

U yy^v yr<D>j y?w F a 2 e> i -foil 

SmSSS^y K 1 7 m a fc J: Ox ^mltf^ 1 4 

m«h777#^T i a) icT—?mmztiz£r\ 

[0 2 0 1] ^{C, ij y^7roiJ >^tt7 FU7. 

17 1a, • • •, 1 7 ma 14, ^{SMx-CX^ 1 4 
1, • • •, 1 4mO±SO«^fiia5«Dh7-y^S^T 

i &e>* fcmm\m&$% h77 7#§T z\z®mLtz 

© U F I/^Am+ 1 6> 1 t-DMia t A 2 m 

h7o !P5x m I iBiS^-y F 1 7 1 a , • • • , 17m 



45 



(24) «fH¥1 0-5 6 6 2 0 

46 

**14 1. • • 1 4m©«rtJSap<DSh5'y*Tn 

icmsfdmvmmt, m i mmr-cxt 1 4 1 © f ^ 

Tn, • - • , ImffiMf-i'Xi' 1 4m<DI-77^#§ 
TnOHMSir&S,, 

[0 2 0 3] J-^Tx flHW'MRjfroTl hvy^-roli 
h7>y*#^Tl(l) ^lh77^#fTl(i) ©IB 

So 

co 2 o 4] w±*$tAsi:, iea-s>y Koffiimm 

«WT<DJ:3fcfcS. fib, Bf^^WtU 



10 



afCiSfESOJlMSfi, Iliff^X^l 4 l<Dh? 
'V7##T2, g2igf^X^ 1 4 2©F77^#f 
T2, • • ^mfiSMxVX^ 1 4m©h5 i y-7#^ 
T2©JH#£&3 0 

C0 2 0 2] JK±OJ:5», SES'vy h"0£»i:, fB0 
A2m+l3^6lfOitttaU Am (n-1) + 1 

t&ofc. Imllf-fX^l 4mOSrt^gpc[)h-7>y 
^Tn(l) ^LTnd) STfcTLfcfttt, «^ 
T, ^KMrVXi'l 4 1, 14m©TS©h 

b. 172b, • • •, 1 7mbmmmmcm^t>ti 

-So W*>, B6 1 £1^1,816 3 fcaVf J: 3 tc» >J 
>y 7 7 © V y>fW F WAm n + 1 £ 1 1*Oif ip 
U Am (n + i) tearr*cfcf«:j:D, Sl^f^x* 

h77^T 1 (1) ->h7>^Tl(2) -» 
-»h5-y*T2(l) ->F77i'T2(2) 
••~>h77^Tn(l) -^h77^Tn(2) -» 

->F-7-y*Tn(l) -»h7'^Tn(2) -» 
-* F 7 >y * T n-1 (l)-> h 5 >y ^7 T n-1 (2)-> 
-^h77^T 1 (1) -^h77^Tl(2) -» 

770'jy^R7KWA2ran*5A 1 fc&^fcft 
(is IBU'vy F&HlfrV X^gffi© h 7 -y ^ T 1 fc 

[0 2 0 5] «±OHiO»ff*, SfSS'vy K#«Wr 

1 4 i~i 4mt, mm£Lfrz>-%.mfflm^fcmc 

h'yy^T 1 (1) -»F^>y^T 1 (2) 
->h:7-y*T2(l) ->h7-y^T2(2) 
-^^'^Tn (1) -»h7>^Tn(2)^"~>h77i'Tn(a) 
-» F v >y ? T n (m+1) ->f77yTn (m+2) -»•••-» h v >y ^ T n (2m) 
-» F v >y ^Tn-Kii+l)^ F5y ^ T n-1 (m+2) h 7 -y ^7 Tn-1 (2m) 
»h"7V*T 1 (m+1) ->F77yTl (m+2) -»•••-» h 7 1 (2m) 



•^(•77^T1 (m) 
-^h77yT2(m) 
~>f77^Tn(u) 

•-^h7'yyTn(n) 
•^h77^Tn-l(B) 
~»h7'y^T 1 (m) 

[0 2 0 6] $fc, 2 mttOffinBESfVX 

-> •- >F^*y^T 1 (m) 
-*—- »h9y*T2 (m) 



30 



[0 2 0 7] COJ:5lC7 f .-f^^ l~mT'^S^rta 
^ f-f^i'm+l~2mT'rt^5^, fcV^Tj 

h77^Tl(l) ^t-77^Tl(2) 
->F77^T2(1) - ) F77^T2(2) 



[0 2 0 8] (2) H^ijfffcOV>Ta^S. f} 

y?n£.mftt. mmn^m^t, -tm±nazmft 
mmn&Mtt; ^mon^shm^o ens 

[0 2 0 9] iPtk 7U>T/Wf||4»^OlBfcl4, 
— >F^y:7T 1 (m) 



(25) 



#P*8¥ 1 0-566.20 
48 



— » h7-y^T n (n) 



47 

••~>h7 7^Tn(l) -^t-77^Tn(2) 

^^•^Tn(l) -^h77^Tn(2) -» — >h777TnW 
-7-77- Tn-1 (l)-»h7y£Tn-l(2)-»- — » h 5*7 £ Tn-l(m) 
■••^h7'^T 1 (1) ->h7»^T 1 (2) -»-->h7<^T 1 W 

»©K«5V**©x-**S4LTi*<c [0 2 10] Sfc. ZmttOPoffiESx^^^^^-r 

cn60x-**«|B»«tifel^jfiJ:»)fe-3£«flHtttk:* fly*U\ 

b^vtT 1 (1) -^h7'^Tl (2) -»--»h7 7^T 1 00 
-^^'^T2(l) -^h777T2(2) -*--»h7^T2« 
••'^^'^Tn(l) -^h77^Tn(2) -» — >h77^Tn(i) 
->h7^Tnta) ^h77^Tn(i+2) -»-~»h7>y^T n(2m) 
-» h "7 >y 7 Tn-1 (m+l)-> h7>^Tn-l k+2)-»— -» h77^Trl (2m) 
-- »l*5y*T 1 (m+l) -»h5v*T 1 (m+2) -*— -»h5y*T 1 (2m) 
«±«7Vx*±ffi©?f£Hrftn*&So i^Tf^^ *cfcte±9, cn&©x--*#IBg2nfcB#«s,fc»)t,- 

[0 2 11] C©J:3fcx^X^l~inT^«*^rta C©*£, fV**©ftfttfffl 

■ffifc<fcO, aS©K«xV**©T-**S£LT«><$K20 [0 2 12] Sfc, ifg3If?£K){t©l^i&, 

^77^T 1 (1) -»h7'y*T 1 (3) -> 
-» h 5 v * T 2 (1) -^h777T2(3) -* 
-~»h7i'*Tn(l) ->F777Tn(3) -» 

- > h77i'Tn(l) ->F77^Tn(3) -» 
h 5 >y -7 Tn-1 (l)-> F77 7Tn-l (3)-* 
••~»h77^Tia)^h777Tl(3)^ 

wiaf^z^TiostifK^§„ ©J6££«ai7* ★ §„ 

*X**lO**JtU:T?g£LT, I»^lMf^7 [0 2 13] 

Or-^StlT«)<CfctJ:f), Cft**8T?* *30 09*tf, 

h^y^T 1 (1) -+h5'y*T 1 (3) -^...^|.5> y >7 T ! ( m ) 
^^'^T2(D -^h77^T2(3) ^F77^T2(i) 
••~>h77^Tn(l) ^F777Tn(3) -> — >t-777Tnd) 
^h77^Tn (m+l) -^h777Tn (m+3) -> — >h777Tn (2m) 
-»h777Tn-l(i+lHh777Tn-l (m+3)->- h 57 7 Tn-1 (2m) 
h V 7 7 T 1 (m+l) -+F77^T1 (m+3) -» ^77^T 1 (2m) 



■h777T 1 (i) 
-+h777T2(i) 
•~»h777Tn(i) 

->F777Tn(i) 
~>h77 17 Tn-1 (m) 
~ ) F777T 1 (m) 



2 mftCfijffiffig-TV 7, 7 



«±ttrYX*±[B©ff£»ft;-efc5 0 S^TrYX7 

[0 2 14] ZftZolzfj*? l~ m T'9\-fflfre>fim 
"V f-fX7ra+l~2raT*rtS)!i^^, 
ffifc«fcv, §iMf ^X7^ l ^t«±f-S4LT, 

m<D «fc 7 fc h -7 >y X^*JRtf«Cfte¥l4"r*© 

[0 2 1 5 ] Lt s CO«fc5ftiSa?l4« t Rl^fc&* 



T-t, L^t»faoi«iiBrtfcgaiiottaifcifii^o< c ^ 
[0216] ^©w^ra©^n^n^iBML 

[0 2 17] -Hfff±»^ftft(4, S4^K4 
•v *©K»fl!<l*f»»>igL?S4S-&.5 0 h 77 **OK» 



49 

iBS^tci ftikHiwm^ftSo c <o-mw±m 

So . 

[0 2 18] BPS, *KAa*»*fcB*£0/N-F7V 

t#, Lfr&mm<Dmmfticm?%<oi&micm^-D< at 

^T'HifHf 3 >§^^S5Jlg t & S o 

[0 2 19] $fc, &3teS£ifrm±, B£-vyF#\ IB 
H££ftSo 

[0 2 2 0] 25fc, aviMDS4i!j{t«, -^B#r^S 20 

[0 2 2 1] g:fc, ±E-^|ffl©|^-h7y^±-eo 
f*rf S<E>T&&<, aavftorJv^gstR^tife h5-y 

[0 2 2 2] g=fc, COS4»ffO|KfcJ4, WdSTfc 
fc<£lK8'vy Kl 7 1 a~l 7ma, 12 88^ 
Kl91a~19ma, fc J:*±ffi©H5S»ftsfcfftoft 
T&D, C ©£ 5 ©&tfig;tfc if £T 

fex ±IE (I I) "Z?gJ4WtfcOt|B|tttc v iBSKlffO/*c 

[0 2 2 3] mm<DBM6. ±IB^SS©^4, 

53A,<fcl,\, COS^ttt, 06 7, H6 8fc^-r«fcd 
fc» 018, 01 9T'»Lftfa-tl, 1«$gJE*§|o] 
£82, &CfIBaieIB3£IQi;ttrtofc<D»t, mtto^K 
Mx-CX^l 4 1-1 4mSfcffiffiiJteEtt6ftTVS. 
[0 2 2 4] 06 7, 06 8fCfcU^T, glIS[f^7 

* 1 4 1 fcflLTti, ^a-^- io], m®&m®$& 1 

0 2, Rt/SESEIK l 0 3t\ mzmMr^X^ 1 4 2 

tc^LTii, ^-t2o i , mmmmmz oz, r 50 
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t«LT«, fi-tmOU WIBEttlHlBm 0 2 , & 
O'E»m0 3^ ^ft^'ftKtf 6ftTl>S 0 

san 20a, nzusmvtimrj x^ioscr, g£ 

'vy F*S»WS?l£'vy KaHRfflJi 2 1 #£lelg§ 
1 2 2 1f$g#§ls]gg 1 2 3 fc£flg*T^*„ 
[0 2 2 5] CCT'O, ftKHr-f^^lcWI-SaaSft 
±IBHSS<DJ£g|4 Tl«7-f7^« 1 ftSfflLft 
fc^fcO^TSttBLfcrtgfc, ^©jS*I»1-«TS*«»C 
l HUT** So BP*» 06 7, 06 8fc^fCOias©JB 

4 i~i 4mSic, zvftm, pssfc^-n^nfflsfts 

<0%}$k*mm LT, «»©?-i--J-<&35<0lO**-i' 

rtStjiv>ot^ci^fc*oii«tt2los4*ff 5 c tic 
«fc *> , ^frtf>SSfciMB# Ho^y 'J £8?if|-f S c i-tftii* 

So 

[0226] aaofa- f©m#(D^-rn*M 

MxV^^tclB^LTfet, 1 o^-iSii^LT^- 

[0 2 2 7] ^fc, c<DS41f^^(i, sd^Tt 
&<il llBg5-N>y Kl7 1a~17ma, S2ES^y 
Fl 9 1 a~l 9ma, fc •tSiSOSESftfftfTtsft 

±13 (I I) TUiBJLfc©i:^(c, 3S8»ffOfc 
*6©IBg-N>y FO^fttefel^T, ±aLfcfie*SH©« 
*BB8i&^BftfeesiSI*:*®it^< % IB^r-^© 
3 v« % © S4*<te± tb* S i: ^ d 5 ft S o 

[0 2 2 8] fS}, 06 9, 07 0lC7n?£5lZ, itffi^ 
^HiMffilBSo^xVT,^ K5-f7S»*, 
■fS»cSWS«t3t*j«LTfe«fcfo CtOlitc-rsci: 
^4^-y Ftc^LT-eft^ftJSfiWtfiig^SJ 

ss2»te^*, iB(Bf^s*-rsct^tti*si:v>9^ 
^^iftSo 

[0229] mm<DBm7. ±is&«s<D®a84, 

5, 6T*(i> 7-VX7 P W±©^ffit-0<73®(ji^% 

dO«^fctt x 07 1, 07 2fc^J;5fc:, 018, 
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4 1-1 4m&lClBftUcfflte,tiT\,^& 0 
[0 2 3 0] 07 1, 07 2lZt3^X. HlfiSMrVX 
* 1 4. 1 fcftLTtt, 3-zL-i- 1 o K -ttfRffiBlsIB 1 

0 2, StfESlalBl 0 3^ m2mn^X^ 1 4 2 
fcWUTti, fa-t2 0K ««ff«|5|»2 0 2x R 
mm®&2 0 3t>\ • • • , mmKatfV** i 4m 
EftLTtt, ^a-tmOl, If^E^HSm 0 2 , & 

^ K*aHR-r*s^'sy KaiRflsi 2 i s^mss 

1 2 2 fc, flHBffSglB 1 2 3 i:. m$t.<D?* 
4 fc*«*TV* 0 

[0231] Let-©, aK«fY^^fc»-r*c«» 

HlTe&So BPSx 07 1. m7.2lZ7rstZ<Dmffi<D& 20 

4 1~1 4mS£, ^©frffi, MiSfcffia4«f-+>^ 

KOHSUWf fcEfl^sy FOfBSftffiJ: *5 feffi 
Mtccft^rfr? (it Kit), 85^1*14^7 F©ftF"5 

3 0 ftoT, v;l/f»>>r>F">^-jEK|5igH 2 4fc«fc9, 

■rscfc^ia**. 30 

[0 2 3 2] X. mSfS'v/I/f^YVF^Olo 
[0 2 3 3] ft, 07 3, 07 4fc^"r«k5fcx fS^ 

[ 0 2 3 4 ] X, ±iESIS!i©JB^ 4 £v> L 7 TtiKSffl 

A^T'feO, C©*£Tfc±fBfcH«©a!ill*HSSft 
3 0 ??>{c x ±IBflSes<DJg|g4fc^L7T*«:, IflBEii 
®B©1tSffiffi¥afc^TftfcaHEL*frofc*^ C 

M?&t>\ JPEGWPEG, feSVttMftSiSja^ 50 
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[0 2 3 5] 

[»«©»«] &±©J:?£, ffcfcgifca^ssmifc 
3^b*h3MS£:, WWAfcfcfcUT* ±S37*-*Ett 

[0236] $fe»*«2fc^aawtc<kntfx is* 

« 1 !3«©xUt£S>H >5MWte*V»T, ±fEftg|3A* 

-^E*?S©»tii*4?-f>*ti, 

t?, ±82r-^IBtt¥S©K*aiL*>f>^«, 

- *fBH#ISfr 5 ©¥f£llMMP§&3tt LtUtrtS «fc 9 
fcLfc©T\ #tii*ffi^M#fcH^S^fi#©»ilBI© 

[0 2 3 7] SfcW*«3fc3t»»^*aWfcJ:ntf, If* 

Jt^fl^^A^i £ ftfcBf j&fr 5 ±CS4«wfi W A* 
3tt«B#j£3:-?©H, ±IBx-^IS1f.?S©K*-tiJL^ 
-O^ii, ±fe*t&&fg*M^#A££ftfcl$£T'± 

S^7isfe^©^P^{C^yx7B^MI^t^^Tfl±ffl 

[0 2 3 8] $fcW*H4te^*»SSSWfcJ:titf % is* 
^ l I3S©x UkTS?3 >SM«Ue*v^T, 2 OJX±©^ 

i-t?fu ±iB^a5A*{i#tLT«t3A^jg^m 

Bar-^E«¥g©»frii*#>r>^{4, fte© 1 0(D^ 

»A*»*fcbTSft»3MHt^A*?tifcfc*, ±IB 
x-^BB18¥®©K*ai L#-r L?rF»1^ 
LT±IBS5 1 o<D^a-^-T^fiL/cWfifi^*S4 
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[0 23 9] trcm&msicfrfrz&wiz&tiif^ n$ 

ns^Mmfixtittifttt^ ±m-t)sth^m*. ±e 
aa©?£© i -z)<D?-3.— f?%mLtcBkmm^*wiR 

±ESa©?%©fd3©^-7?^L 

>^wa«iWA*sti**T?iciaisnfe±iB«R 

©3 5©te©f-a-^T§msnfci!MWI^ ±e# 
SB*b*h#IS^ ±Ex-2Ettm^©|?3ElJfc® 

'imm^izm<D^y^ji^smu congonma 21 

€*«»cS^-r*IS, S£*©B£§!f=*§%*yx7*© 
fi* ©^iggB#££ i; 5 c & < B£f§{|^£#£tH;£ 
[0 2 4 0] $fc, »3»K6lC*»*»*aiflfcJ:ntf, It 

fcbTf?fHBsMi^A**nfct#, ±Ex-*Ett 30 

fc£» ±E-feU*h¥Stt, ±fE«»©S£tt«E*t© 

^■fcj=oT«fti*tiiai*tifcSft««fli#©#*a« 
unfit % «k 9 fc LftoT, KSLTfc^fcaaoisHii 

[0 2 4 1] 88*^7 KA^*^K«fcnif, 11 
-**WU ±Ex-*EH¥&«\ lEtfiSofa- 
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[0242] »*«8t*^a«^fc«fcntf, m 

^2, 4, 6, 7©v^ft7WcEft©xU£~>*3 yg 
adMfrtiH,#jy*it, Wim&-tiiL#'(y5i<D7Vi<x 

xB^mm^m mmsi u ±mmr f 

[0 2 4 3] W*«9fc*»^*»«fcJ:hlf, if 
1 ^V>L8©V>-ftlA^cE®©xHf v^a 

(47 K^X©^gTfi7 KUxici< y y^ y y T 
fr<Z> & 3 & © £ L fc © T\ C © U y?t%y 7 7©I3 , H§ 
ft £ ffi S "T 3 H#Rg#©-r- * ©Eg, |f pjngfc ft 

SBgS£SHfc:fei^T\ EgfflfVx^©-©EgEt;: 
fc!3»7 f -**?f41-*ffft'N*y Kfc, MEEg'vj/ F 

fc it^T'>ft < , L^t-\-y Kffift^©*^fi£*fc:Jt 

jo 2 4 5] $fc, n^s 1 1 t^*sMifcj:nar, 

x-^Eg*}4tc43^T, frffi^ffiSffifc-rSESfflr 

-**E«U ^-©^ WESlWflRlkttEJtSiSi^ift 

©T% M"®Egx^X^©Eg^-y F©^i&M^{J{£- 

ES'Nf K©»**fiaEfcit^TJ:»J-BS»$«fc< 

[0 2 4 6] 11^1 2fc*»*»*a^tJ:ntf» 

x-^Eg73ffi^4o^T, MffifcEgBfcf •SEgfflx 
^X^©mi©EgS±©m^h^>y^A^ > 

ME-^©Egffi±©§hv-y^t5ttT, ME 

E^IWrift^SWSlRl'MRl^o TS5E^ 1 2 ©E 
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fl5±©£h5y*fcftLT\ M§2fg2£>f2ti'\-y K*ffl 
^Tx-*£I2iS£tf3J:9fcLfc<DT\ PiffiffiS-T^ 

fc, IMKy KOMtt%nt«ifiMU]^ Eg'vy F<D 

'So 

[0 2 4 7] 3ffc N MSgl 3fc*»s!naSIWt intf, 
TS4^yK*»»?^ mzfma<0 b ? left LT 

CO 2 4 8] IS*^ 1 4 tefrfrSJSBteifttf, 

?4 x * ©m^ f ^ * * 5 rtHxana # i^iaa* o 
th v f «»n $ *msm$n b 5 >y * \zm ltie 

MI2&te;£ftT- fill ££fTfc>&fr o 9 ©?Rt5 
?Rtf© h 5 * fc J# LTf2ip# cDP^Pi* 0 &HBI? 

Lf;f^7^^^,I(c^i'\7 F©jRffrB:Rr£;&£ 30 
[0 2 4 9] 3:fc, fjfcftg.i 5fc*^sa^t«J:nff, 

sra 1 3 %m.<ryf~ * n^mc ts^r, mnm^ 
[0250] $fc, m&gi efc^sa^fctnjf, 

fi^^(pI'\jRj*^T, $ 1 RtfSt2©f?£-v;/ F£& 

IBB i Off^y K*ffli^tf-^*SiU ^©&> 
BulS^il^tS^ifii^jSj^^xluIBB 1 Rum 2 <D 
M'N'yF^lJt, ffiKeSfflfV X*©fg2©f2 

ffl^Tx-££B£-f £ckMcLfc©T\ Mffi!2iSx-f 

f eosRit^ift t *imm& s s * . 50 
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[0 2 5 1]. 3:7c, §fj£Jgl 7K*^*«TOfcJ:ntf, 
2E*O-r-*fES35rffitJ:03B»$nrcx- 
**3£-r§#ffifc:*J^T\ ME^I2affifc-r^l2Sffl 

ttflE^fa'MqjfroT, £ 1 Rt>"B2(D^4^'y F*£ 
il£Ht\ M12-73 ©!2@®±©?R|Q*fRQ*c7) J- ^ y $ ic ft 

Jg 2 ©if <y K*gP»?^ MffiSESfllfV * $ © 

^2<otmm±omxfmu(Db s yy^iciiLr. Mi2fg 

So 

[0 2 5 2] »*3ll 8t*^5^tc«fcn{f, 

32S J: t) »iHcfT& 3 <t 3 K L/c©T% ±^<Di 3 &§E 

[0 1 ] *mmmm<DBm \ tisfu^a >sm 

-So 

[h 2 ] ±mmmcDBM 1 ts^< f 1 k a* 

JH 3] ±l2^Jg£D^il 1 £goX ftf^t- F 1 fc £.3 

_CH 4 ] ±S5^Jfi«DJgBI l (;:So* < ftft^- F 2 te «fc 5 
r U If 'J a >Sfi«Ol!!MRM^ffifSa50ft^*Kwr « 

JH 5 ] ±.tm&cDBM 1 ^S-OX ftfft- K 2 fc 

>§M^co^m^f2iSg|5©»f / F^IK^-r-5 

[06] *^O^SS©ffM 2tc«k5rHf^ 3 
[0 7] *%W<Dmffi<DBm 2tJ;5fHf->- 3 ygfi 

[0 8 ] ±imm<DBm 2 \c so* < mite- f 3 1 * * 

[09] If «y tf ^^OttftftS-i-Hl?**. 
[010] ±E*»©»tt2 1«^< ftfft- F 4(C«fc 

[011] ±SB^S6<D«H 2 {cg-j'< ftfft- k 4 (a 



57 

<feSo 

[013] 3 (a uif ->* 3 y§ 

[014] ±imM<DfcM 3 fCgcJ < ftff K5fC<fc 

[015] ±EHSfi©7Bffi 3 fcSo* < »f|*e- K 5fc<fc 

[016] ±ffi*0SOJBJ8 3 < »ff K 6 te <fc 
Sfc»©iI^©gffc£^rBTfc5. 

[017] im^mo&m 3 tg-c* < k 6 £ * 

[01 8] *^H£©il]&©^fi4©7W/W^$i^tt 
[01 9] *%W<DnmcDBm4<D7]sJ^y?®t&tt 20 
[02 0] *2&6<Dm&4<D7ls>frty91jmtti*ffi8i 

$>So 

[02 1] *^»©«tg4©7W^y7«8gtttKa 
If £Sg©$MfV X7gP#£^k£: Lfett^SBlT 

3j>So 

[02 2] #§*I$©^i4©7V^W7«i^tt#fBfi 
f!4««OM-iBE«ffl!««f 9 -f X 7 © h ^ >y t U 

So 

[02 3] *3lffi©mi4©7°W^-y7$lt£tt£tBii 

S4gg©M-ffifB@iyfiSMx j7,t<Db7>y?mntv 

y9'iy7T<DV >7*#7 HbXtOBBffJtwfH-p* 

[024] *nm<oBm4<Dzfi"{rt>yt®mttzmm 

S48B©K-BSiBSS«»-r y X 7 © 1^ -y 7«^t i: 'J 
y 7*A<y 7 r © u > 7*1*7 K bx i: (DMm*7jkirmT°& 

So 

[02 5] #*ffi©^IU©7WA-y7«ttgtt£§B§g 40 
S4S«©jtffiffiSSKSl-r Y X7©h^y7#^<>y 
> ?V<5 -y 7 7 © U > 7*1*7 F bX ©M&£jjVf 0T£ 

So 

[026] *nm<D&M4<D7i>j/%yt®mtttzm 
n±£w<DftwimMmfK7 << x* © h 5 «y *m*§ t y 

7 7© U > 7*1*7 F UX t ©M&£^-f 

So 

[02 7] *%M(DBM4<D7ls<<;^ytmmttZBm 

n^mmo^mtmmm.m'f^ x* © h 5 -y * #*§ t y 
y 7 7© y > 7*1*7 f ux t ©Ban^^-rsT-fe 50 
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So 

[028] *&ft©Jggg 4 © 7° / * y 7 ®mft £ f3g* 
lf£Sffi©PiiS8Ea3!«£[7* X7 © h ^ >y 7 y 

v 7 7 © y > 7*1*7 f ux i: (Dmrn^trnvh 

So 

[02 9] **«©JgJ|4©7'b-r^y^«gg#tlBa 
S4SsB©S5ffiiE»a!«jKr-f X7©h^>y7#^£y 
>7*^-y 7 7©U >7*#7 F UX i: ©M«*^rH"P* 

So 

i [03 o] ^mrnvmBAnzfuj^ytmrnttzim 

><f/t>y 7 7 © «J > 7*1*7 F bX i; ©H^^t 0T£ 

So 

[03 1] *HfiS©JBS4©7*W/^y^^##E@J 
H£SH©ffiiffifBS3!«5[r y X7©h^-y7#^£y 
yy/^y 7 7© 'J > 7*1*7 F IxX t ©d§&£*vr 0?-£ 

So 

[03 2] **SI©JBSl5©yW/^«y^titg#tiB^ 
S^««©«»7 f w Lfeft-jUHBH-? 

35So 

[03 3] *^SS©mi5©7'L-r/^y^Mg##IS@ 
S^SB©K«7*W X LfcBS^ : 10T 

<&So 

[03 4] *^©^ffi5©7*W/<y*8M6tttSES 
> 7*^ >y 7 7 © y ^7*1*7 F UX ©BB^*^-r HT* 

[03 5] #^©^tg5©7*W^y*flMgtt£gB» 
S^Sg©M-®IB®MffiM-rVx7© f-7 7^#fi:'J 
y y/^y 7 7© 'J > 7*1*7 F UX i; ©M^^-T 0TS 

So 

[03 6] *£ffi©J&H5©7W/<-y*«&gtt#iBg 
S^Ht«©M-iBIEia!««xY X 7© h 7 >y 7#^£ y 
> 7*/^y 7 7 © y > 7*1*7 F UX t <DM&*mir®T°& 

<E>o 

[0 3 7] #^©^5©7°W^y7*lt£tt#§Bii 
S£gg©£- MESS K»r -f X 7 © h v >y 7 i: y 
>y 7 7 © y y 7*1*7 F UX t ©Hfl^^t 0T*& 

[0 3 8] *^©^l5©yby/^-y7tltg#tlB^ 
S^ail©WrffiiBfiS«ax -c x 7 © h 5 >y 7 #^ y 
^<y 7 7 © y >7*«7 FbXt ©BB«*^f HT*fe 

So 

[03 9] *nife<0&M5<DZflsJrty?&mtt2%5M 

w£%w<Dfrwimmm5iT * x7© h^vtw^tv 

7 7 © y >7*^c7 F UX ©BB«*^"rHT« 

So 

[04 o]. *nmmm5<D7u<<^y?®mti%im 

> $o w 7 7© y yy«7 f ux 4:©bs^7k-T0T'^ 
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So 

nyE.mw<Dftwmmmmn.T * x 7 © f ^ -y 7 §^ y 

y?j^y7r<DV y?W Fbx£©w&£^t0T£ 

So - 

CH4 2] *5I«ojbis 5 o^w/^y^afiiM tea 

>?^v7T<DV y?W F bX ©BB^^-rST'fe 

So 

[04 3] *m&<DBM5(D'7l"(s ! lv?mi&ttZWm 10 
> TVVy 7 7 © 'J F UX t ©B8&£jjVf 0T& 

So 

[04 4] #fl^©ffctg5©yb^My7^tttf2® 
y?j^y77<DV yfW FbXi:©«H££5jVr0T£ 

So 

[0 4 5] #£S6©JBJB5©7W^y7«£tf£Ka 
HSkSHOtf-ffiffiSSHKStx -f X 7 © F ^ -y 7 i; 'J 

yy^yyrw) y?W F bx i: ©Bflfcfc^f 0T& 20 

So 

[04 6] :*^©JBH5©:/W/W*ffl&ltt*sa8 
bTV^y 7 7© 'J y>fW F bX^OHHl^f 0T& 

So 

[04 7] *£»0JBJB5©7W^?«Bgttt£g 
If^gBCJtffiffiiSi^fCxV X7© F 7 <y 7#^£ y 
y 9t\y 7 -r © U >7*#7 F bX <Dffl&%7jk? 0T& 

So 

[04 8] *§fe^©®Sg5©7b^A<y7$#gtt£|2@ 30 
?l£8H©JtiSI5fi®«Si-r * X7© F^y *m%£V 
y?^v77<DV yfViT F bX coH^^-f BITS 

So 

[0 4 9] #^©^5©7WM-y7*S^ttlriB® 
>7VVy7r©y V7*#7F*bXfc©B8&*aV$-0Tfc 

So 

[05 0] *HSSO^®5<D7Uf'/Vy7«l^tfBa 
B£8B© jtiBKaSSKStr y X7©h77 7ffi:'J 
yTV^y 7 r ©<J > 71*7 F bx i: ©IJ8flb*3VtBT& 40 

So 

[05 1] 4^<D$tt5<D7*W'^*ttiett«e8 
S^gBOtf-ffiESSfflBSiTV X 7 © F 5 <y 7#*§ i: U 
V0> W 7 7©»J >7*#7 K bX t <DM&*ixt®?$> 

So 

[0 5 2] #3l^©ff2g5©7b^W7M£ttt!Eit 

n^mvmwtmmm^ * x 7 © f ^ >y 7#^§ ^ »j 

> 7"/Vy 7 7 © V y>fW F bX i: ©BlfcfcjjVT 0T& 

-So 

[053] *nm<D&M5<D7'is'{^";<>-mtimzmm 50 
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H£gS©MBf2SSi8Mx -c X 7 © F ^>y 7 y 
>7*A >y 7 7 © U y 7*#7 F bX £ <DM%*Jr<? 0T£ 

So 

[05 4] #IISg©}gji5©7W/^y7t8&tt£f2g 
?f £SB©PiffiSESS!«il[-r w X 7 © F 7 >y 7 t U 
^ TVVy 770'J >7'«7 F bX £: ©gfl&fc^f 0T£ 

So 

[0 5 5] *£«©f&ffi5©7V>f/Vy7«f£{*SE» 
S£8B ©MEffigS!«3i-r <ir X7© F 7 v 7#^t U 
>7'/^>y 7 7 © U >7*«7 F bX £ ©M&£^-T0T£ 

So 

[05 6] *mm<D&M5<D7*ujj^yt®mtt2mm 

?f£Sfi©M®E»SJ«»fV X7© F 7«y 7S€t y 
>7*^ -y 7 7 © y y 7*tt7 F bx <h ©M<££jrrt 0T£ 

So 

[0 5 7] #§!lSS©Jgli5©7b^/S>y7lit£tttf2^ 

n£.mw<oMm%mmmt«.'f 4 x7© f 5 ? 7#*t i: u 

>7*/Vy 7 7 © 'J b7"tf7 F bX i: OBBflWf^-T HT* 

So 

[0 5 8] aK6»OJgtt5 07*U-f/^y*«HfttlBS 
B£8B©W®ffiSS!«SiT -r X7© F 5 v 7#*f£: U 
>7*^ >y 7 7 © 'J > 7"tf 7 F bX i: ©Bl&fcjjrf 0T& 

So 

[05 9] #^S6©ff2t£ 5 ©TV^/Vy 7 il^ttt IE® 
S^SBCWBESliBaix-f X7© F 7 -y 7#^fc U 
>7*/^y 7 7 © y b 7*1*7 F bX ©SB&£jjVr0T£ 

So 

[06 0] **6S©JgJS5©7'W/^*y^a^tffi» 
ff £Sfi©piS®ffiBS!«^7V X 7 © F 9 >y 7## y 
> 7*/ w 7 7 © y yfw F bx ©H^^-r 0TS 

Sc 

[06 1] *Hfig©JBH5©7W/^y7atgMtfaiS 

s*ga©^ffiig^iy^mx w x 7 © f 9 -y t y 

>7*^ -y 7 7 © y y 7"t«c7 F bX t ©Mft*^r 0TS 

So 

[06 2] *IIS!©m!5©7WM>y7$t£tt#!Sii 

s^gH©Msie®iy{iMx^ x7© f 7 v 7##£ y 

>7*^ >y 7 7 © 'J > 7"$7 F bX t ©M^^f 0T£ 
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